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RAPID TRANSIT BY THE GRACE OF THE 


POLITICIANS. 
At last it begins to look as though New York city 
were to be provided with its rapid transit system, so 
sorely needed and so earnestly advocated by what is 


practically the entire voice of the press and the people. 


At recurring intervals in the past when everything has 


seemed ripe for the commencement of the work, the 
whole scheme hax been discredited, cloaked, and spirited 
away from public view by one of those many dex- 
terous, slight-of-hand performances whose secrets are 
known « vy to those within the innermost cirele of 
municipal polities For the past few months the ques 


tion of New Yi rkt wpid transit has been so utterly dead 


that it seems to have passed entirely from the public 


mind; vet sudcenly, Without any preiliuinary warning, 


the seheme is brought out again with much blare of 
trumpets and iu omise of speedy perforinat ee, 
Amid all the rapid transit discussion that has been 


aroused, one looks in vain for asingle new argument 


in its favor, or a solitary reason whv it should be a 


greater necessitv to-day than it was last vear or in anv 


of the long vears that have passed sinee the question 
was first mooted. This most important municipal ques- 
tion has for i the subject of numerous articles in the 
SCIENTIFIC AMERICAN, which in common with the 
technical a gre ii press of this city has pointed out 
the necessity for the system and the entire feasibility 
of the plans drawn up by the engineers of the Rapid 
Transit Commission. Asamatter of fact, the arguments 
were long ago mnade, and to repeat them is to tire one’s 


th wearisome reiteration. This great city 


needs rapid transit; it has asked for it; its engineers 
have sid ita feasible plan; itisrich enough to pay for 
mw and there is the faintest question as to its being 
at least self supporting, and yet with all these facts in 
its favor, the greatest municipal problem of the lead- 
ing cit n the new world is being made the sport of a 


few political adventurers, who seem to have the power 


to promote or delay it without the least regard for the 
urgent needs and expressed wishes of the citizens, 
_« e+e 
OUR FASTEST BATILESHIP. 
It is with rreat satisfaction that the SCIENTIFI( 


AMERICAN turns from the subject of our proposed 


slow-going cruisers to record the excellent speed that is 
ig show t ir latest battleships Last week we 
¥ atter to the fac that the *‘ Alabama” in a 
pr minar builders’ trial had made an average speed 
16°3 knots over a 23-in course, & maximum speed 
f 17°2 knots having been made with the wind and 
tide, and a speed of 15°43 knots against them. On this 
ccasion the Alabama” did net earry any of her 
guns, and a large int of herarmor had not yet 
l b ed « ut si was probably from 1.500 to 
2,000 ¢ s t of her trial displacement of 11,525 tons, 
At the same t she was undoubtedly very foul as the 
resi f float for overa vear at the Cramps’ ship 
Vara It reas Ne to expect that on her offi 
cial trial, w i clean bottom and under the favorable 
cond ft est of coal and expert stokers, she 
“ epeating the performance in spite 
of! g sent 
| od s g of the \labama,” however, has 
be ps at of the Kearsarge,” one of the 
pair of fh ba ships that is nearing completion at 
is of t Newport News Shipbuilding Compa 
4 rh 1As » | ifloat for over a year, 
ite oO t st visit to drydock being August 8, 
wwion her informal trial she car 
i who I irtnor, together with the heavy 
ins Of the ‘h and 8-ineh batteries. the only 
eights , being those of the 5-inch guns of 
nn maittery Henee her displacement 
and draug t nly slichtiv below what thev will 
pe at her ff il trial Under these conditions the 
ship made | - during half an hour's steaming under 
f 1 draught a speed of 17 25 knots an hour 
lhe t 1 is ule | water whose depth varied he 
tween tf und twe fathoms, and it isa well under 


stood fact (though only discovered a few years ago in 
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the trials of some high speed cruisers) that a differ- 
ence of fifteen or twenty fathoms in the depth of water 
on a trial course will have a very warkeé effect upon 
Henee it is rea- 
‘is put in 


the speed of a deep draught warship. 
sonable to expect that when the * Kearsarge’ 
trial trip shape, she will be capable of maintaining an 
18-knot average over the deep-sea trial course. If she 
does this, our latest first-class battleship will easily be 
our fastest. the “Iowa” cowing next with a trial speed 
of 17 08 knots per hour. 
ee - 
WORK OF THE INDUSTRIAL COMMISSION, 

The Industrial Commission, which commenced its 
autumn session on the 5th of this month, in Washing 
ton, is equally deserving of the title * Lndustrious Com 
wission,” it would seem. Having divided itself into 
various sub-committees, its work of gathering informa- 
tion of vital import has gone an continuously during 
the heated term, while the whole force of special steno 
graphers attached to the commission have been equal- 
ly busy preparing the testimony, thus taken, for the 
government printers. This will make a report, soon 
to be issued, of incalculable value in all matters con 
cerning the industrial condition of this country. One 
of the first witnesses of chief magnitude to appear early 
D. Rockefeller, who, it is 
much 


at this session will be John 
not unnaturally believed, is the possessor of 
knowledge likely to be valuable to the commission. 
It is now proposed that the commission will visit Chi- 
cago. late in September, to investigate the so-called 
‘Grain Elevator Trast” of the West. This is one of 
the trusts believed by many to be beneficial and a 
necessity if a foreign market for American cereals is to 
be maintained against Russian and South Awerican 
inroads. As many, with socialistic tendencies, on the 
other hand, believe such maintenance of American 
supremacy should be furthered by federal bureaus and 
that the trust is, in fact, a detriment to the Western 
farmer, it is thought that the commission here enters 
upon one of its most vital lines of inquiry. 
—O + oe 
TRADE WITH OUR NEWLY ACQUIRED 
TERRITORIES. 

The Bureau of Statistics of the Treasury 

ment at Washington has just given out a resumé of 


Depart 


the export and import figures of the trade between 
this country and our newly acquired territories or 
temporary dependencies that is both interesting and 
encouraging to the friends of American commerce. 
Even in the reciprocity years of 1892 to 1894, in which 
the exports from this country in those directions were 
greatly increased, the totals were not as large as those 
of the recently ended fiseal year, with all its disa+- 
vantages of active warfare. To Puerto Rico our ex 
ports are nearly 25 per cent in excess of the average of 
the past decade ; to Cuba they are nearly 50 per cent 
greater ; to the Hawaiian Islands over twice as great ; 
and to the Philippines more than three times as much. 
The exports to these islands made necessary by the 
support of our military establishments and by the con 
siderable shipments in aid of the temporarily destitute 
are not included in these figures; they are only those 
of the legitimate increase of commerce. Naturally, as 
a result of war, and especially so‘in Cuba and the 
Philippines, the imports from these lands to us fell off 
but the healthy re 
sumption of trade relations is shown by a small in 
crease as compared with last year in Hawaii; nearly 
almost 50 per cent in 


very considerably during 1895 ; 


20 per cent in the Philippines ; 
Puerto Rico ; and over 66 per cent in Cuba. These are 
most gratifying trade reports. 
——  >+O+e . 
THE “SHAMROCK” AND HER CHANCES. 

When the * Shamrock ” poked her long nose through 
the early morning mists off Sandy Hook at the close of 
her fourteen-day trip across the ocean, it was found 
that if she embodied any striking novelties of construc- 
tion they must be hidden away below the waterline or 
beneath the shelter of her canvas-covered aluminum 
deck 
ter, with such variations as always characterize the 
The most not- 
able features of the hull, or that part of it that can be 
seen, are the exceptionally high freeboard (between 5 


In her sail plan she is the typical English eut- 


boats of Fife, her talented designer. 


and 6 feet) and the great beam of the boat at the 
quarters, The advantage of these features was evident 
in her preliminary trials off Sandy Hook, when she 
reached in afresh breeze from Sandy Hook Lightship 
to the Scotland Lightship, a distance of 41% miles, in 19 
a speed of 13 knots—without 
Like the * Vigi 
best when sailing ‘on 


minutes and 10 seconds 
putting her lee rail below the water. 
lant,” she appears to be at her 
her uppers.” On the same day, when close-hauled and 
sailing within four points of the wind, she made by log 
aspeed of just under 11 knots an hour. and before the 
wind her speed by log was a trifle over 12 knots. 

Now, in judging of these performances, which mav 
be taken as reliable, it must be borne in mind that the 
yacht was not carrving her racing canvas, that her 
bottom has not been cleaned for nearly two months, 
and that she gave the experts who were watching her 
the impression of having a considerable reserve of 


power, even at the high speeds of twelve and thirteen 
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knots. The preliminary trials establish the fact be- 
yond question that in “ Shamrock “ we have to meet a 
boat that is rewarkabiy fast in fresh to strong breezes. 

In her trials in a light breeze, on the other hand, the 
visitor failed to make such a good impression, and 
seemed to lack that ability to slip away at the first sug- 
gestion of a breeze which is such a conspicuous fea- 
ture in “‘Columbia.” This may be accounted for in 
part by the possible foulness of her bottom, which, 
while it would not great!y affect her speed in a fresh 
breeze, would retard her greatly at slower speeds, 
where wave-making ceases and skin-friction becomes 
the chief element of resistance But though the 
larger sailspread which she is to earry will also in 
crease her light weather speed, the present indica 
tiovs strengthen our impressions, formed from her 
races with “ Britannia,” that “Shamrock” is not by 
anv means a light- weather boat. 

Curiously enough the conditions appear to be revers- 
ed, if anything, in ** Columbia,” for while she is practi- 
cally held by * Defender” in a fresh breeze, she begins 
to walk away from the older boat with an excess of 
speed which steadily increases with the lightening of 
the wind. 

The present indications are that on days when the 
winds are light or of moderate strength “Columbia” 
will win by a comfortable margin ; while on days when 
the winds are fresh to strong the ‘** Shamrock” may 
be the first to finish, particularly over a triangular 
course. We base this conclusion on the facts that in 
crossing the Atlantic under reduced rig, the ‘ Sham- 
rock” on one occasion covered 288 miles under her own 
sail in the twenty-four hours in a rough sea. This 
is an average speed of twelve knots an hour, and the 
performance certainly suggests that in the smoother 
seas off Sandy Hook. with a clean bottom and racing 
canvas aloft, and in a whole-sail breeze, she could 
reach around a triangular course at a speed of 13 to 
1344 knots an hour. 

But we must remember, on the other hand, that the 
very features which enable the boat to “ carry on” in 
a blow will hold down her speed in light airs ; and the 
experience of the past decade on the Sandy Hook 
courses proves that on five days out of seven in 
October the winds will probably be light. Hence it 
looks as though the cup were likely to stay on this side 
of the water for at least another twelve months. 


>< 


‘ARTIFICIAL SILK. 

The production of artificial silk has for some time 
past attracted the attention of experimenters in 
France, and it has been used with success to replace 
natural silk in eertain fabrics. The Count du Char- 
donnet, who claims to be the first to have successfully 
carried out the process, exhibited some fine specimens 
of artificial silk at the Paris Exposition of 1889. Since 
then he has perfected his system, and at the present 
time a factory of considerable importance is in opera- 
tion at Besancon, under the direction of M. Tricano. 
This factory is now capable of producing 150 kilo- 
grammes of artificial silk per day. 

Natural silk is largely made up of a body called 
‘**fibrdéin,” together with other substances such as gela- 
tin, albumen, wax, coloring matter, fatty and resinous 
watter, ete., the cellulose of the mulberry leaf being 
thus transformed by the silkworm. The nature of 
these transformations is of course unknown, and in 
order to produce a substance reseinbling silk, a method 
is adopted by which the cellulose furnished by cotton 
is used as a base. The cotton, having been trans- 
formed into nitro-cellulose, or guncotton, by treating 
it with nitric and sulphurie acids, this latter is dis 
solved in a mixture of ether and aleohol, and the re- 
sulting collodion is filtered under pressure. 

In order to be successfully used for the production of 
artificial silk, itis found that the collodion must be 
allowed to “‘age” for a certain period of time, the 
reason of which has not been definitely settled : how 
ever, it is certain that the collodion, on being allowed 
to stand, undergoes certain modifications by which it is 
better fitted for the purpose. It is then run into eylin- 
ders, which have eapillary holes in the bottom, and the 
collodion is forced out of these holes under a pressure of 
forty to fifty atmospheres. It comes out in the form of 
white eylindrieal filaments; these are united to form 
threads, which are put up in skeins and all traces of 
alcohol or water which they may contain are removed. 
In this state, however, the threads are extrewely inflam- 
mable, partaking of the nature of guneotton, and to re- 
wove this difficulty they must be ‘* de-nitrated,” that is 
to say, the cellulose must be brought back into its 
This part of the process, which is 
indeed an essential one, involves considerable difficulty. 
and has been experimented upon for some time by M. 
du Chardonnet and others, However, a process has at 
last been arrived at which accomplishes this in a satis- 
The details of this process have not 
as yet been made public; but it is certain that by this 
operation white silky threads are produced, which are 
not appreciably more inflammable than natural silk. 





normal condition. 


factory wanner. 


The skeins which have been made up of these threads 
are then dyed by immersing them in a heated bath of 
basic aniline color, 
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LIQUID AIR AS AN EXPLOSIVE. 
BY FREDERICK H. M'GAHIE. 

Ina recent number of the ScIENTIFIC AMERICAN 
SUPPLEMENT, there appeared an article by me in 
which the claims of liquid air to employment in the 
explosive world were examined, with the conclusion 
that it had little to recommend it. It was pointed out 
that its theoretical value lay in the fact of its affording 
a source of highly condensed oxygen, and that, on ac- 
count of the lower boiling point of nitrogen, liquid air 
could be profitably concentrated to a point where the 
percentage of oxygen ran from 50 to 7% percent. The 
mixture of this oxygenated fluid with a proper com- 
bustible gives a powerful and simple explosive capable 
of detonation. It was further pointed out that the 
volatility of the liquid precluded its use in all but the 
large contracts where a liquefying machine could be 
installed as part of the contractor’s plant. Even here, 
the practice generally accepted in blasting work as 
conducive to economical results, that of firing a large 
number of holes at once, put it out of consideration, 
since a delay in firing at once a hole, after charging 
with a liquid air explosive, entailed an amount of 
evaporation that was fatal. How this limitation en- 
tered into the problem was illustrated by the unsue- 
cessful trial of the system at acoal mine in Europe, 
where prepared cartridges standing fifteen minutes 
lost all or nearly all of their explosive power. 

This oxygenated fluid is receiving another trial in 
Europe under conditions meeting its limitations as far 
as possible. The facts have been comwmunicated to me 
by an eminent expert on explosives who has recently 
returned from Europe. and will be undoubtedly of 
much interest to the readers of this paper. Work is 
progressing simultaneously at both ends of a tunnel 
that is being put through the Alps. On the southern 
side the usual explosives for hard rock, blasting 
gelatine and gelatine dynamite, are being used. On 
the northern side liquid air is being tried with conces- 
sions to its characteristics that afford it every chanve 
of demonstrating any value it may have. In the first 
place, one hole, or a few at the utmost, are charged and 
fired at atime. This reduces the time in which the 
oxygen has a chance to evaporate, the method of charg- 
ing a hole being in addition very simple and rapid. A 
eartridge containing the combustible element in a 
form permitting rapid absorption of the liquid is 
slipped into the hole, the oxygenated liquid poured into 
the cartridge, a cap witb fuse put in, a light tamp in- 
serted, and everything is ready for lighting the fuse. 
However, the firing of single holes means increased ex- 
pense in the item of total idle time of the men during the 
explosions fora given amount of work. In the second 
place—and the most important side of the matter— 
much larger boreholes are being employed than are 
found advantageous with the nitroglycerine explo- 
sives. 

The problem in blasting work is genérally to dislo- 
eate, per pound of explosive, the greatest possible 
amount of rock in fragments convenient for handling 
and removal. If the blasted material is to be used spe- 
cifically for any purpose, blasting conditions must be 
varied to give it in the desired sizes. Now, the charac- 
ter of the material determines the explosive to be used. 
In earth work the dynamites are outclassed by black 
powder, which develops its pressure comparatively 
gradually and dislocates or disturbs a large amount 
of earth, while the sharp action of the dynamites leads 
to compression of the material around the charge and 
strong wave movements in the total mass, but gives 
little useful work. In rock of any degree of hardness 
the reverse is true. 

Here the black powder calls for tamping of fissures 
and boreholes to the extent that they are not the 
weakest points. The rock is removed in large masses, 
needing further breaking up. The dynamites do not 
require such heavy tamping, since they detonate and 
tend to crush the rock into small fragments. In the 
range from the soft to the hardest rocks there arises a 
similar need for variation in the action of dynamites, 
which is met by the admixture in various proportions 
of nitroglycerine with inert bodies, combustibles, or 
oxygen-bearing salts, alone or together. Such admix- 
ture not only changes the force but varies the sharp. 
ness of the explosive blow. The softer the material in 
which work is being conducted, the greater the need 
of an explosive giving a pushing rather than an im- 
pulsive shock. An apparently strange fact is that wet 
guncotton bas a greater shattering effect than dry 
guncotton. Thongh wet guncotton has the lower 
explosive force, the detonative wave is propagated 
more rapidly in it, giving asharper and consequently 
more destructive blow. This will illustrate why the 
various grades of dynamite have different effects. So 
it may be that liquid air explosives combine power and 
degree of sharpness of detouation in such a manner as 
to be well adapted to the hard rock met in this tunnel. 
The explosive employed should certainly have as 
high a strength as the gelatine dynamites. Being 
a mechanical mixture of combustible material, it 
would seein that it should not detonate as sharply as 
the gelatine dynamites. These conditions would seem 
to indicate that the borehole could be economically 
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enlarged. But the results of long experience must settle 
the matter, especially the question as to what extent 
can a supposed decrease of blasting expenses under 
favorable conditions counterbalance the many disad- 
vantages involved in such a volatile explosive mixture. 
It is apparent that operations must run very smoothly 
and everything held subordinate to exploding the 
charges as soon after the holes are ready as is possible. 
Now, delays must occur, and a weakened charge may 
produce undesirable effects, such as enlarging the 
borehole. 

A Linde machine is made use of. Another point of 
interest is that a heavier cap than usual is required. 

However, the phase of the question upon which 
these experiments bear is not the value of liquid air 
for general blasting work, but its value for certain 
classes of work under special conditions. The parties 
from whom the information came originally claimed 
success, but, as they were interested in the matter, 
the statement must be taken with the usual grain of 
salt. The history of explosives is full of wonderful 
compounds that perished prematurely through a 
thorough trial. I have in mind a non-freezing dyna- 
mite that was going to revolutionize things a few 
years ago. It strangely blossomed in summer time, 
when it proved part of the claims made for it, that of 
strength, Naturally, since it was a powerful dyna- 
mite, the first frosts wilted it badly. In most pro- 
fane language irate contractors began asking what 
kind of a non-freezing dynamite was one that froze 
quicker and more hard than their old friend, and in 
addition “busted” the cases and became very coy 
about exploding after being thawed out. 
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SCIENTIFIC CONGRESS AT COLUMBUS. 
BY DR. HORACE C. HOVEY. 

Resuming my review of the American Association 
for the Advancement of Science meeting : 

Dr. Howard read a paper about ‘‘Gad Flies,” in 
which he detailed the experiments of a Russian ento- 
mologist, who killed enormous numbers by means of a 
kerosene film spread over the pools in which they are 
known to breed. He claimed that previous to these 
experiments of Porchincki, he himself had tried a 
similar method for the destruction of mosquitoes, and 
had called attention, in 1892, to the fact that many 
gad flies were thus captured. 

A wonderfully interesting communication concerning 
the blind fish, and other blind cave animals, was read 
in the section of Zoology, by Prof. Eigenmann, of the 
Indiana State University, of which it is hoped to give 
a more full account in a future number of this journal. 
The A. A. A. 8. was so impressed by this able and learn- 
ed paper as to appropriate the sum of one hundred dol- 
lars to aid in Dr. Eigenmann’s further investigations 
into subterranean life, and its bearings on the theory 
of evolution by environment and compensation. 

Dr. Washington Gladden, of Columbus, read a paper 
concerning the moral tendencies of the system of in- 
dustry now prevailing, which he also reproduced in his 
own church the following Sunday. It showed that 
while we may never secure a perfect morality through 
improvement in the social mechanismn, we may estab 
lish social conditions which shall be more friendly to 
morality than those that now exist. Prof. H. H. New- 
comb, of Washington, D. C., discussed ‘*‘ Trusts,” show- 
ing their dangers and also exposing certain popular 
fallacies about them that actually hindered reform in 
the relations of capital and labor. He held that capi- 
talistie combinations perforin a useful publie service : 
the field of legitimate inquiry being as to the proper 
distribution of their beneficial results. Such so-called 
‘*‘trusts” should tend to decrease prices to consumers, 
increase the demand for materials, augment wages, 
and ameliorate the condition of employes. Miss Flor- 
ence Kelley, of Chicago, likewise read a paper bearing 
on the labor question, in which she narrated her per- 
sonal experiences in trying to reform flagrant abuses in 
workshops, factories, and stores and her methods of 
securing the enforcement of salutary laws. The results 
appear to have been very beneficial. She is the 
daughter of Congressman Hon. Wm. Kelley, of Penn- 
sylvania, famous for his expert knowledge of the iron 
trade. 

These are only a few of the two hundred and seventy- 
three scientific papers discussed, and others might be 
regarded as equally worthy of mention. The more im- 
portant addresses and papers will appear in the annual 
volume of the associational proceedings, while others 
will be given by abstract. Thus year by year a scien- 
tific library has grown up, whose contents have a value 
that can hardly be overstated, embodying, as they do, 
the history of learned researches in all departments for 
the last half century. 

Evidently the visiting scientists and their hosts of 
Columbus were on the best of terms. Everything was 
done to make the forty-eighth meeting of the A. A. A. 
8. memorable for hospitality as well as for scientific in- 
terchange of experience and discovery. Besides the 
more general entertainments, nearly every section and 
affiliated society had its supper, or trolley ride, or other 
excursion. Those who had never previously seen the 
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flames of the natural gas region were astonished anil 
dazzled. Others rambled through the woods and fields 
for plants, or ‘nog ogg Bios specimens of natural 
history. The geologist#took @ day for the coal mines 
of Corning and Hollister, where they found mines work 

ed by electricity and liglited by the same means, visit- 
ed a subterranean forest of the Carboniferous Age, saiv| 
to be the finest of its kind, and enjoyed the novelty ct 
dining by electric light 200 feet underground and a 
mile from the daylight. These mines are owned by 
the Sunday Creek Coal Company and the Courtright 
Coal Company. The visitors noted with interest the 
beautiful plant impressions, the ferns, ealamites, cor- 
daites, and Sigillaria tessellata. There are 500 oil wells 
also in the Corning field, the oil being all derived from 
the Berea grit, at a depth of about 1,200 feet. The gas 
wells near Thurston are 2,000 feet deep and derive their 
gas from the Clinton-Medina formation. 

A grand excursion was made at the close of the meet- 
ing to Sandusky, Kelley Island, and Put-in Bay, at 
which place they explored the unique and marvelous 
Strontia Cave, the only one of the kind known, The 
arches are hung with prismatic crystals of ‘ celestite.” 
The place was found by Mr. Gustave Heinemann, in 
1897, while opening a well. Besides exhibiting his 
grotto, he makes money by selling specimens of the 
sparkling strontia. Commercially this mineral is worth 
$12 a ton, and is used to clarify beet sugar, and like 
wise in pyrotechnies, giving a vivid crimson color t 
fireworks. 

An excursion to Macinac and the lakes was enjoyed 
by a number. An anthropological party visited Fort 
Ancient, an extraordinary prehistoric stronghold, locat- 
ed on the old Lebanon and Chillicothe turnpike, be- 
tween Columbus and Cincinnati. It is my intention, 
however, to give a future article expressly on this ex- 
tremely interesting and mysterious fortification. 

Three cities contended for the distinction of enter- 
taining the meeting in 1900, namely, Dénver, Philadel- 
phia, and New York. The latter won the day. The 
date was set in June, from the 25th to the 30th, in 
order to favor members who may wish to attend the 
Paris Exposition. The president for 1900 is Prof. R. 8. 
Woodward, of Columbia University, an alumnus of the 
Michigan University, distinguished for his services in 
astronomy, geodesy, and mathematics. He has for 
many years been the treasurer of the A. A. A. 8., and 
is the president of the American Mathematical Society, 
and also a fellow of the National Academy of Sciences 
A pleasant incident of the closing meeting was the gif! 
of $1,000 from Mr. Emerson MeMiilin, of New York, 
but formerly of Columbus. This places him as the 
fourth patron of the association. 
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AUTOMOBILE NEWS. 

Chief Croker, of the New York Fire Department, has 
decided to use a gasoline automobile for going to fires. 
He finds that the two horses which he keeps to take 
him to fires are unequal to the duty imposed upon 
them. The new carriage weighs about 400 pounds. 


An automobile has made the ascent of Mount Wash- 
ington, 6,300 feet above the sea level, in two hours and 
ten minutes, the distance being ten miles. This in- 
cluded delays in replenishing the water tank. The 
time was, however, about half that required by the 
teams that make the trips with carriages. The ear 
riage was driven by F. O. Stanley, of Newton; Mass 


According to The Wheel, there are probably over » 
dozen French firms who have been able to cope wit 
the enormous demands made upon them for automo 
bile vehicles. They have accomplished this by laying 
down costly plants equipped with American machine 
toolsand attracting the best mechanics into their shops 
by paying them high wages. Each of these concerns 
is turning out motor carriages of the standard types 
by the score. They continue to work from set pat 
terns and are not disposed to change them. Others 
who possess fairly satisfactory vehicles cannot manu 
facture them on a commercial scale either because they 
lack sufficient means or are unable to get a sufficient 
number of hands. As in this country, there is also 
another class of small makers ; these are the men who 
are inventing and perfecting motor carriages, and who 
build one from time to time. 

A recent consular report from Consul-General Good 
now gives an amusing view of Chinese character. He 
says that it is impossible to sell anything to Chinese 
which they have not seen. Automobiles are the point 
in question. They have never seen them, and they 
eannot imagine what they can be like. Naturally, the 
average Chinaman has seen so few new things that it 
is not easy for him to exert his imagination. Makers 
of automobiles will find that it is useless to attempt to 
sell carriages to Chinese or foreigners by means of de 
scriptions or catalogues. It is proposed that ambitious 
dealers ake a present of an automobile to some well 
known person in Shanghai, making him promise to 
use it constantly and prominently, so that the Chinese 
may become accustomed to the startling innovation 
The place is an ideal one for motor carriages, the *oads 
are macadamized and the climate very fine. 











JIG-FILE FOR FINISHING DIES 


made by our artist 


The accompauving sketch was 
durivug at it to the works of the American 
Waltham wateh tactory It represeniits one of the 


iv and ingenious machines with 


whieh the factory is crowded Everyone who has 
hand . file at the bench knows how difficult it is to 
ft} . surface that shall be perfectiy plane or exactly 
n i s e other surface No hand is so steady or 

so true but inequalities or variation will oceur In 
the jig-file herewith shown the operator ts finishing up 
some of the fine dies which are used in the factory 
he tf < carried in a vertically sliding head operated 
by a erank and connecting rod below. It projects 
above a piane cast iron tabie, upon which the die is 








JIG-FILE FOR FINISHING DIES 
firmly held down, and at the same time brought up 
with suitable pressure against the file. The machine 
isdriven by belt and pulley and requires no manipu 
lation after it is once started, the workman being able 
to direet his whole attention to bringing the die to the 
required shape he table is capable of being set and 
clamped at any desired angle according as the edges of 
the die are to be square or at an angle with its face 
~--o-> 
A LARGE OCTOPUS. 
t OF ‘ F HOLDER 

Oue of the most disagreeable animals of the sea to 
handle or ewmplate is the octopus. The tangle of 
arms, the snakelike movements, the strange flashes of 
colo greet ttering eyes, are all features that 
arouse a strong feeling of aversion on the part of the 
obese r | have had under observation several octop! 
at the Santa Catalina Aquarium and it bas been in 
teresting to note the characteristic features of the 
various it iduals In a swall tank were confined 
three individuals having a radial spread of perhaps 18 
inches, One affected a light yellow hue and was timid, 
sulking behind a rock Another, of a dark reddish 

ust, was continually flourishing its tentacles, rising 
ind falling the side of the glass until an observer 
nicknamed it the ** skirt dancer \ third was almost 
blac id was a vindictive fellow, ready at any time 
to; wake an attack When I introduced my hand into 
the tank. this pus would as qaick as a flash send 
out of , Hi " tentacle aud coil about it, 
then was mace would suddenly release 
ts hold upon the roek and QuicKly encompass my 
hand with its eight arm pressing the round serrated 
disks the flesh wl ‘ 
tremulous 1 ! would 
be fel 

At f tach 4 
kind “ " ) Was one 
o I rr I} j le ! 
creat fl i 
Siti 1g r 
flesh tf i i rree 

and ¢ ! i ring 

to sli eT V i 

its is. a } cles 

we «t ed ft their 
utmost lo hold the 

hand fir j ! eh r : 
eums : j d sou 
effort. a | confess when an 

it wa pted with 

ii L Spec l beat 

ra t ‘ 

car latter 

case | ‘ the 

tHiiDAals, « t 7 to 

bite. k j ‘ a that he 

bill of » SI " pDecimern 

could not make a serious 

wound, But the octopus - 

merely pressed ts mouth 

on the back of: nand ap 

Dareutiv trvin to inti OCTOPUS 
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date the supposed enemy. While fastened to the band, it 
still held to the rock, and it was with diffleulty released 

When I remained quiet, the animal began to creep 
along like a huge spider, but at the first movement of 
my fingers it pounced upon my hand again, envelop 

ing it in the eight snakelike arms. I| finally twisted out 
of its grasp and seized it firmly by the body, when its 
rage became intense. Flushes of color passed over it 
in rapid succession ; now red, black, yellow, and when 
at the height of its anger it was mottled and splashed 
with black—a frightful creature. It made a desperate 
effort to escape, but when released ejected a cloud of 
ink, darting off rapidly under its cover. 

This octopus resented any intrusion and advanced to 
the attack at once. When a strange octopus was placed 
in the tank, although much larger, it came out of its 
corner without hesitation, eyed the neweomer a mo- 
ment, then in some incomprehensible way literally 
hurled itself at the enemy, and in a second the two 
were rolling over and over in a contest that was amaz- 
ing to witness. The sixteen tentacles wound about 
each other with the rapidity of light, and both animals 
ejected the inky fluid from their siphons. They re 
sembled a ball of snakes rolling along and striking at 
each other more than anything else. A close examina- 
tion of the writhing wass showed that the object ap- 
parently was to smother the opponent. Finally, the 
newcomer beat a retreat ; it was badly wounded, and 
succumbed a few hours later, 

The octopus is a favorite subject with popular wri- 
ters on natural history, and many accounts have been 
written of its ferocity, which are almost invariably 
denied by naturalists; yet 1 am inclined to think that 
in some instances certain individuals are more or less 
pugnacious. I have handled scores of them from the 
Gulf of Mexico and California, and observed only one 
instance—the one cited—where the animal deliberately 
rushed to the attack, though | know of two others. One 
was observed by Mr. Ralph Arnold, a geologist, of Pa- 
sadena. He was wading among the pools at low tide 
at Point San Pedro when suddenly he heard a ery and 
turning saw some children in a pool, wading, and mov- 
ing toward them a large octopus, its long arms raised 
above the water. Whether the animal would have at 
tempted to attack them is a question, as it was inter 
rupted in a wore or less violent manner. A resident of 
Washington told ime that once when visiting the shore 
he was advised by the fisherman with him to avoid the 
pools, and when it became uecessary to cross them to 
pass over as quickly as possible, as large octopi fre 
quented them. He considered this the exaggeration of 
a fisherman, and paid but little attention to it; but 
once in crossing a pool, stepping from stone to stone, 
suddenly a long livid arm shot out of the water and 
reached insinuatingly for his legs, the entire animal 
moving rapidly toward him. He, however, reached the 
rocks safely and bombarded the animal with stones 
He estimated its size at twenty-five feet across, judg- 
ing the tentacles to have been twelve feet in length. 
Again, it cannot be determined from this whether the 
animal would have seized him; though the observer 
confident that it would, and that it 
to have held him under water had he been 
pulled in. 

The specimen shown in the accompanying illustra 
tion was taken near Avalon, Santa Catalina Island. Its 
arms were over 10 feet in length, giving the animal a 
radial spread of at least 20 feet. The strength of these 
large octopi Was shown in this instance, it being al 
most impossible to hold the animal until a large rope 
In Alaska the octopus at- 
tains even a larger size, individuals having been re 
ported with a spread from tip to tip of tentacles of 25 


was was large 


enough 


had been thrown about it. 
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or 30 feet. Such an animal is represented in the Yale 
Museuw by a cast, and gives an excellent idea of how 
the living animal looks, At Santa Catalina Island 
small specimens are very common, and one has been 
taken in deep water—500 or 600 feet—having a radial 
spread of 15 feet, an uncanny monster, which, when it 
came up, threw its arms over the side of the boat and 
made a powerful resistance. Indeed, it was almost im- 
possible to bring it in without tearing and cutting the 
large sucker-lined arms, 

The octopus is a most interesting creature ; its eight 
sucker-lined arms, like snakes, that creep into every 
nook, corner, and crevice ; its power of changing color, 
blushing and paling at the slightest alarm, being fea- 
tures that appeal to the fancy and imagination. The 
octopus has a small mouth with jaws which call to 
mind those of a parrot and powerful enough to enable 
them to sever the vertebre of good-sized fishes which 
they way capture. Each sucker is a factor, and when 
it is remembered that there are scores of them, with 
sharp cutting edges, one can imagine the reserve force 
and power of the animal. When closely pressed, they 
resort to the ink-bag and force a stream of ink out 
which permeates the water and in the shadow of 
which they escape. I have seen a squid hurl its ink a 
foot or more into the face of a boatman in Florida, 
who was peering into the water in search of them. 

The octopi in confinement, previously referred to, 
eat fish or crab meat, and upon securing it, spread out 
their webs, covering as much surface as possible, and 
when eating. the tentacles are nearly always in motion, 
“ wriggling ” being the only term to describe their pe- 
euliar motion. 

++ »____—____- 

A MECHANICALLY-OPERATED CROSS-CUT SAW. 

A uovel cross-cut band or chain saw which is de 
signed to saw logs far more rapidly and effectively 
than an ordinary saw has been patented by Matthew 





CLARK’S CHAIN CROSS-CUT SAW. 


J. Clark, of Chaparal, Arizona Territory. Of the ac- 
companying illustrations, Fig. 1 is a perspective view 
of the saw in operation; Fig. 2 is a plan view of 
a link of the saw; and Fig. 3 is a side elevation of 
a link, with the one cutter removed. Fig. 4 is a see- 
tion of a link. The apparatus comprises a bar 
having at one end a head adapted to engage 
the log. At the other end the bar is threaded 
and formed with longitudinal grooves. A box is 
mounted to slide upon the plain portion of the bar and 
has arms with opposite flanges extending within the 
grooves. A two-part nut, operated by a handwheel, is 
mounted to turn on the 
threaded end of the bar, 
between the flanges of the 
arms. In the box a shaft 
is journaled carrying a 
sprocket-wheel around 
which passes the chain- 
saw. The links of the 
chain, as shown in Figs. 2, 
8 and 4, are provided at 








a af 


each side with eutting- 
wheels inclined to each 
other so that only the 


edges will engage the wood, 
thus preventing the clog- 
ging of the wheels by the 
kerf. Chisels are con- 
nected with the links and 
extend between the inner 
faces of the wheels. The 
chisels are designed to de- 
tach a layer of wood cut 
by the wheels. In opera- 
tion, the head of the bar is 
driven into the log, the 
chainsaw is passed around 
the log and sprocket, and 
the box carrying the 
sprocket is shifted along 
the bar by turning the 
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nut until the chain is taut. As the sawing pro- 
gresses, the handwheel is turned so as to screw the 
nut outwardly in order to force the sprocket-wheel 
toward the outer end of the bar. When the nut 
reaches the end of the threaded portion of the bar, a 
segment of the chain is removed ; and the nut is re- 
turned to its initial position. 

i 

IMPROVEMENTS IN ROTARY ENGINES. 

The many failures which have attended the efforts 
to produce a successful rotary engine and the fact that 
the direct acting crank and rod reciprocating engine 
remains in full possession of the field have led many 
people into the erroneous belief that there is something 
inherently wrong in the 
principle of the rotary en- 
gine—that, like perpetual 
motion or the supposed 
self-multiplying powers of 
liquid air, its theory is 
based upon a misconcep- 
tion or absolute ignorance 
of natural physical laws. 
As a matter of fact, 
however, the objects 
aimed at in the rotary en- 
gine are perfectly legiti 
mate, and the principles 
upon which inventors have 
been working ever since 
Ramelli, in 1588, designed 
his rotary pump, of which 
the rotary engine is actu- 
ally a reversal, are perfect- 
ly sound. 

The stumbling blocks 
which have brought rotary 
engine builders to grief 
have been entirely of a me- 
chanieal or structural na- 
ture. 

Undoubtedly the feature 
that has proved most at 
tractive in the rotary en 
gine is the fact that the 
pressure on the piston is at 
all points of the stroke ap- 
plied tangentially to the 
the 





circle deseribed by 
crank, and so avoids the 
‘dead centers” of the re- 
ciprocating engine. The 
turning moment of any 
given amount of pressure 
at the crank pin upon the 
crank shaft is the product of this pressure by the ver- 
tical distance between the direction in which it is ex- 
erted and the axis of the crank shaft. Ina recipro- 
eating engine this vertical distance varies from zero 
on the dead centers to a maximum just before the 
half stroke, when the crank and connecting rod are at 
right angles. Consequently, a constant and even turn- 
ing moment can only be secured in the reciprocating 
engine by connecting two cylinders to a common shaft 
and placing the cranks at ninety degrees. The piston 
pressure of a rotary engine, on the contrary, is always 
exerted tangentially to the cirele described by the 
erank, and, consequently, its turning moment is at a 
maximum throughout the whole revolution. 

There is, noreover, a loss of power in the reciprocat- 
ing engine due to the change of direction of pressure at 
the cross-head, a certain component of the piston pres- 


sure being exerted against the guide bars. This loss is 


greatest when the crank is near the half stroke and the. 


turning moment is largest. Another alluring feature 
of the rotary engine is the 
fact that the heavier recip- -———_—— Se 
rocating parts of the stand- 
ard type of engine are dis- 
pensed with, and it is not 
necessary to provide the 
customary massive fly- 
wheel or heavy counter- 
Lastly, 
there is the attractive fea- 
ture of the economy of 
space that is realized by 
doing away with ; 
cross-heads, guides, 
and connecting rods, and 
the economy in material 
and labor which is conse- 
quently realized in mana- 
facture. 
Now, 


balanee weights. 


piston 
re rds, 


the above well- 
known theoretical and 
practical advantages of 
the rotary engine cannot 
be disputed and they have 
served to attract an 
amount of mechanica! 


thought and skill which 


has resulted in some ex- 
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tremely ingenious designs by such men as Cochrane, 
Napier, Fletcher and later inventors. While it is true 
that hitherto no rotary steam engine, except those of 
the turbine type, has been so successful as to establish 
itself in competition with the standard reciprocating 
engine, the rotary principle has been applied with 
marked success to various types fof blowers, ventila 
tors and pumps of which Roots’ blower is the most not- 
able example. 

Chief among the difficulties which have hitherto 
stood in the way of the production of the successful 
rotary engine have been those of providing a satisfac- 
tory form of valve gear, steam ports, etec., for the ad- 
mission and control of the steam and a suitable sliding 





ABUTMENT AND VALVE GEAR—COLWELL ROTARY ENGINE. 


abutment to support the reaction of the steam within 
the cylinder. The accompanying engravings of a two- 
cylinder rotary engine, which have been prepared from 
drawings furnished by Mr. T. M. Colwell, 704 Atwood 
Building, Chicago, Illinois, show an intelligent attempt 
on the part of the designer to overcome these difficul- 
ties, and it will be noticed that both in the details and 
general plan of the engine, there is a departure from 
previous types. In the first place the engine is in du- 
plicate and consists of two annular cylinders, mounted 
upon acommon shaft, each cylinder having its own 
independent valves and abutment gear, the only parts 
common to the two being the eccentrics, link motion 
and reversing mechanism. The annular cylinders are 
true circles in cross section, the pistons being segments 
of a true circular riug, with the faces radial to the 
center of the main shaft. They are packed with split 


piston rings, and it is stated that no difficulty has been 
experienced in securing steam-tight joints either in 
these or other moving parts of the engine. 


The adop 








THE COLWELL DOUBLE-CYLINDER ROTARY ENGINE. 
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tion of the annular form of cylinder conduces to cheap 
ness and accuracy of manufacture, and indeed in these 
respects it is perhaps the best form into which the 
rotary engine can be cast. 

The vital feature of the engine is the abutment 
mechanism, shown in the accompanying detail draw- 
ings. A rotary engine to be efficient must be so con 
structed that the piston shall be under pressure sub- 
stantially throughout its entire stroke, and it must be 
capable of expanding the steain to the extent that is 
attained in engines of the reciprocating type. To 
secure these results the must be admitted 
with a minimum amount of clearance between an 
abutment and a movable piston, and the 
must be eapable of being 
eut off at any desired point 
of the revolution. Also it 
is evident that for the best 
results the are of the circle 


steam 


supply 


through which the steam 
pressure is operative on the 
piston must be the great 
This requires 
be al 


est possible. 
that 
lowed to remain in place 
until the piston is about 
to complete the entire cir- 
cle of movement, then very 
withdrawn to let 


the abutment 


rapidly 
the piston 
rapidly re-inserted behind 
the piston so that the 
steam may be again adinit- 


pass, and as 


ted before the piston has 
had time to travel any ap 
preciable distance without 
pressure. 

Now, the difficulty has 
been to remove and insert 
the abutment with suffi 
cient rapidity without de- 
hammering or 
bruising of the mechanism. 


structive 


In some engines the abut 
went has been moved 
slowly, with a consequent 
increase in what might be 
called the ‘* dead” space in 
the evlinder, and to com 
pensate for this the circle 
of the 
been 
larged. In the 
case the dilemma has been 


piston space has 
inconveniently en 
present 
avoided by reducing the 
weight of the abutment, to allow the use of a 
ing’ mechanism that is exceedingly rapid in its move 
Intimately associated with the problem of the 


‘ 


swing- 


ment. 
swinging abutment is that of the position and action of 
the steam ports, and the whole problem is met by using 
the regular Corliss valves and gear and placing the ad- 
mission ports in close proximity tothe abutment. There 
are separate valves for the adimission and exhaust, and 
these are provided in duplicate (as shown in the illus 
tration), so that by throwing over a single reversing 
lever both engines may be reversed. This is rendered 
possible by using double links for working the valve 
stems, so that one pair of eccentrics does duty for the 
whole eight valves. The arrangement is clearly shown 
in the general view of the engine, where the lower and 
upper steam chests contain the forward and reverse 
exhaust valves, while the forward and reverse adiis 
siou valves and the which 
went during its withdrawal are contained in the larger 


recess receives the abut 


central steam chest. The operation of the valves and 

abutment is shown clearly 

in the detail views. In 
the upper view the piston 
has swept by the abutment 
which has just beenswung 
back into place, and the 
admitting 


inlet valve is 


steain, the exhaust valve 


being at the same time 


open. In the lower view 
the steam bas been cut off 
and the piston is about 
to sweep by the exhaust 
port. The abutment will 
be withdrawn only just in 
time to clear the front face 
of the piston as it passes 


When 


the engine is reversed, the 


forward in its path 


lower admission valve and 
exhaust valve 
The 


drawing shows the 


the upper 
are utilized. 
hand 
mechanism 
the abutment, 


exceptionally light 


right 


for swinging 


whieh ts 


made 





and is piv ted on a ver 


tical shaft which is at 








n and connecting rod to an oscil 


tached by a rocker ar! 
lattog disk, as shown Che disk is oscillated by a“ 
hborizoutal shaft which is attached to a rocker arm 
actuated by the valve gear link motion As this arm 
reciprocates it engages a pin on the disk and draws It 
forward. thereby swiftly removing the abutment from 
the steam space Che instant the abutment is clear of 
tt vi I é i ri ist ned and the disk 
ler the luet f t da which is shown 
W bach its I | position and 
swings ti wut t into place within the evlinder 
he arrang j i iac um of the valves and abut- 
me ‘ ul stu of the idiosynerasies of 
tn i ind} watter of clearances at 
the ab lesign appears to be well up to the 


ne of this particular 
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Kepairing Vessels at Cavité, 

Naval ¢ tobso is sole pertinent com 
ment to , t quest of dry-docking facili- 
! nt at Cavité, which he 
by ted to the Navy Depart 
n of the wrecked vessels 

now being repaired at 
lis director Mr. Hobson contends 
the United States estab 

»wn dock and repair station, and shows that 
ii sulus wou e saved which are now paid private 


erhauling American war 


7 
5 
7. 
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His report is argument in favor of the main- 
eit e |} pines of an important navy yard 

<, where the largest and most powerful 
ind attended to. The 

» with the bureau's di- 
ssels under reconstruction. the 
(‘uba “aa Zul md Don Juan de 
com pleted The 
value f ane \ 1; completed, exclusive of arma 
will us »Ws Isla de Cuba,” $215, 
$215,000 Don Juan de Aus 
tria Z180,00 Total, $610,000. Raising and refitting 
ive cust a it 3 i 0 making a net gain to the gov 
The credit 
onstructor Capps, 


‘ jie lt I \ is f S506 000 
for this resu s given to Naval C 
wh ule t eontracts hus the large engine parts 

ures njured at a iliis feature has an iim- 
the wrecks still in Manila Bay 
when the vessels 
od that 
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d the pr pa rts, and there may be similar ad- 
» further salvage. particu- 
rt v Antonio de Ulloa” and the “Ve 
1SCO aiste . » The Dy 


suffered jess damage 


nn Juan de Austrias,” 
than 


M Hobs rdds Chere would be great advantage 
to the governipent the establishment in the Philip 
ighiy equipped with docks and 
plant ca e of ng all the work of docking and re- 
pairing i Lvs rhe British government is under 
suc in establishment here, though at great 
g the making and reclaiming of a large 
part of the land required Chis would necessitate the 

ment of Chinese labor. This labor is not only 
but it is equal to practically all the require- 
(‘hinese do all the work in- 
" the departments of the shipyard, 
il only to show what is 
uarkable natural apti 
tu Lheir ist pac is simuply marvelous. 
To the extent of itions and inquiries, there 

1c , ‘ ndustry which they cannot 

aval works bill in the 
‘ 7 «. Mr \ust ‘ : eriain, in order to show 
commodation, stated 
T t ear ¢ og March 31, 1889. the 
tonnage of the vessels bu ind building for the royal 
}| of this vear it was 
at of ten years ago. 
| longes sttleship the was 345 feet long and the 
largest iiser 400 t Now battleships of 400 feet in 
engt ar a y Dullt, aud there are cruisers 500 feet 
The Brit gov iment bave in contemplation the 
docks for 
locks will be 
t ¢ " i nd Will be of sufficient dimensions 
ace tate the largest ship afloat in the British 
Hong-Kong 
feet in length and of 
shins of the * Majes 
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alr ly at that important point At Malta 
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Can Insects Count? 
To the Editor of the SCIENTIFIC AMERICAN: 

[hat inseets have some idea of numbers is claimed 
by Lieut.-Colonel Delauney in La Nature, Paris, July, 
on the base of a single observation made upon what 
seems to have been a small bug allied to Corisa, in 
New Caledonia. It was noted that this species was 
gyrating upon a leaf, first in one direction, then in the 
other, beginning with six turns and coming down in 
This was done once only, and no other 
That the insect could count 


order to one. 
specimens were observed. 
from six to one is thus considered proved upon what 
seerns to one who has observed insects remarkably 
slim evidence. 

The gyrating habit is a common one in insects and 
especially among some of the smaller moths or Tineids, 
who rarely come to rest after alighting without first 
turning several times in one or both direetions in 
succession. Semetimes, without apparent cause, they 
will begin a dance that lasts for some time, almost 
exactly as described by Colonel Delauney, save that 
I have never noted the regular decrease in the num- 
ber of turns. I cannot in the least believe that the 
insects have any real idea of number connected with 
these turnings; but [am nevertheless convinced that 
some insects do count up to considerably more than 
SIX. 

An interesting illustration came under my notice in 
July, while collecting on the New Jersey side of the 
Delaware, at the Water Gap. At the foot of‘the cliff, 
along the line of the railroad, all the old sumach canes 
were used by the little wasp Odynerus ornatus for 
breeding purposes, and from three to six brood eham 
The cells were stored 
beetle, Odontata 


bers were found in the canes 
with the larve of the locust leaf 
suturalis, then about full grown, and as a matter of 
curiosity I counted ‘those in the cells of one stalk, find- 
ing ten iu each store. To ascertain whether this was 
uniform I eat all that I could find at that spot and 
invariably teu larve were contained in a completed 
cell. The little wasp begins by putting in one larva 


Nine 
one ata time: 


and then lays an egg upon or at the side of it. 
additional larve are then brought in, 
for the larva is almost as large as the wasp, and then 
the cell is capped. Now this insect can not only count 
up to ten, but it can earry the idea of numbers for 
After three or four larve# have 
been placed in the cell the bottom one is lost to view 


some appreciable time. 


and counting from above becomes an impossibility. 
The insect must, therefore, keep tab on its trips so as 
to neither over nor understock its cell. It is not a 
question of length of cell and simply filling a given 
space, for the diameter of the stalks varied, and as the 
diameter became greater the length of the cells became 
less. 

It is worth noting that the habits of this little wasp 
have not been recorded, heretofore; but I have no 
doubt its allies with similar habits will be found to 
have the number sense equally well developed. 

Joun B. Smiru, Se.D. 

Rutgers College, New Brunswick, N. J., 

August 25, 1899. 


Wood Seasoning by Electricity. 

In a recent issue of a European trade journal, there 
isa description of a new process of seasoning wood and 
timber by electricity, known as the Nodon-Bretoneau 
process, which must be a commercial success, for it is 
claimed that the company’s shares are now at a pre 
wium of nearly 600 per cent, says E. Theophilus Liefeld, 
United States consul at Freiburg. The effect of the elec- 
trical treatment seems to be to expel the sapand replace 
it by insoluble matter which will not putrefy, and to in- 
crease the tenacity of the wood and its resistance to 
vertical colmpression. 

This is said to be the first industrial application of 
the principle of electric osmose, viz., if the electrodes 
in an electrolytic solution are separated by a porous 
partition and a current passes, the volume of the liquid 
in contact with the positive pole diminishes, while 
that in contact with the negative pole increases. 

rhe process is about as follows : 

The positive pole of a dynamo is connected with a 
lead grating, upon which the wood to be treated is 
placed A solution, which is kept at the uniform 
temperature of 100° F. by means of a steam pipe 
underneath the grating, is poured into the vat so as to 
almost cover the log of wood treated. At a public de- 
monstration, the solution used contained 10 per cent 
of borax, 5 per cent of resin, and three-fourths of 1 
per cent of carbonate of soda, the borax being used 
on account of its antiseptic properties and the carbon- 
ate of soda to help dissolve the resin. A porous tray, 
the bottom of which consists of two sheets of canvas 
with a sheet of felt between, is placed over the log. 
and a sheet of lead connected with the negative pole 
of the dynamo is placed above this 

When the current is turned on, the solution is drawn 
from the bottom anc the san driven ont. and its place 
taken by the borax and resin. The time required for 


and sides on steam-pipes. 
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a 10-inch log is about seven or eight hours, and then 
the wood is slowly dried, which takes in the open air in 
summer several weeks or even months. It was stated 
that a unit of electrical energy was required for every 
six cubic feet of timber treated. 


i 


Education in Russia, 





Commercial 
Commercial education is continually receiving more 
attention and encouragement in Russia, Not only the 
government, but also commercial institutions, large 
firms, and even private individuals, are opening new 
commercial educational establishments, varying from 
the engineering college (polytechnic) opened by the 
government at Warsaw last year, where young men 
who wish to become eivil, mechanical, chemical, or 
electrical engineers, architects, or surveyors, can obtain 
a thorough theoretical and practica! technical educa- 
tion, to the simple evening artisans’ class, designed to 
give apprentices a certain amount of theoretical know- 
ledge of their trade to supplement the practical know- 
ledge gained at their work. Consul-General Murray 
says that between these two extremes come comuluer- 
cial schools, where boys can get a thorough cowmercial 
education as clerks or commercial men, and artisan 
schools, where the sons of workingmen can get a pre- 
liminary education at certain trades, such as carpenter- 
ing, locksmiths, ete. It thus only remains for the parents, 
and the boy himself, to decide what line he will take, 
and how much time can be given to his education, for 
which facilities are at hand from the time he first goes 
to school until he has finished at the engineering 
college at 22 or 23. The two branches of commercial 
education which appear to be the most neglected, as 
compared with Germany, are shorthand, it being ex- 
tremely difficult to get a clerk who can take down a 
letter in shorthand, and then print it off on the type- 
writer, so common an accomplishment elsewhere, and 
the careful special training of commercial travelers, 
which is carried to such a pitch of perfection in Ger- 
many, has little attention paid to it in Russia.—Jour- 


nal of the Society of Arts. 
a PRESS SEE 
Hydrogen, 





Igniting a Jet of 
©. G. Hopkins describes a method by which a jet of 
recently generated hydrogen can be ignited with abso- 
lute safety and without loss of time. As soon as the 
action begins, collect the escaping gas in a test-tube, 
and, when the latter is thought to be full of pure gas, 
remove it two or three feet from the generator and 
ignite the hydrogen in it; then immediately attempt 
to light the jet of hydrogen with the hydrogen flame 
contained in the test-tube. If the gas is explosive, it 
will explode in the test-tube and leave no flame. If, 
on the other hand, a flame remains in the test-tube 
with which the jet can be ignited, it is certain that the 
gas in the generator is no longer explosive. By adopt- 
ing the precaution, therefore, of never lighting the 
hydrogen jet except with the hydrogen flame obtained 
as described above, absolute safety can be insured. 
Attempts may be made to ignite the jet by this method 
as often as thought proper, and if the hydrogen is 
properly generated, the gas will be ignited in less than 
a minute.—Journ. Am. Chem. Society. 
Extinguishment of Fires in Mines, 

An account of the application of liquefied carbonic 
acid gas to extinguish anderground fires was given by 
Mr. George Spencer at the recent meeting of the In- 
stitution of Mining Engineers, says Nature. At a 





colliery with which Mr. Spencer was connected a fire 
oceurred in a heading, as the result of a fall of roof 


The heading was built off 
with as little delay as possible, but notwithstanding 


all efforts to shut out the air, sufficient reached the 
seat of fire to keep it burning slowly. 


It was there- 
fore decided to apply carbon dioxide, and for this pur- 
pose six cylinders of liquefied gas were successfully 
used. It is not claimed that the method deseribed can 
be successfully applied to all fires, but there are un- 
doubtedly many eases which might be so treated. In 


ease of fire on shipboard, the use of carbon dioxide 


would no doubt prove invaluable, as it could be quickly 
applied, and would not cause the same damage to 
cargoes as water. 





“City of Rome” Strikes an Iceberg. 

The recent collision of the * City of Rome” with an 
iceberg brings forcibly to mind one of the many dan- 
gers to which transatlantic navigation is exposed, The 
vessel at the time was in latitude 4830 N. and longi- 
tude 48°44 W. The weather was foggy and a rain had 
just ceased falling when an iceberg was sighted near 
at hand, and the ship was slowed down to quarter 
speed. Shortly after this a massive berg loomed up 
over the bow of the liner, and before the engines could 
be reversed she struck, and her bow lifted several feet, 
the vessel finally sliding back into the water again. 

Fortunately she sustained no damage beneath the 
waterline, the only marks of the encounter being her 
crushed figurehead and a bent bobstay. 

- a >? > a — - 

THE United States torpedo boat “Talbot” is being 
fitted with machinery for the use of liquid fuel and the 
work is being done at the Norfolk navy yard. 
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Sclence Notes, 

A Labrador mail steamer reports that the Peary 
expedition steamer ** Diana” has been met and hailed 
and that all on board are well. The ** Diana” expected 
to reach Disco, Greenland, on July 29. 

Major Ross, whu was sent to Sierra Leone by the 
Liverpool School of Tropical Diseases to diseover the 
malarial mosquito, has wired home that the malarial 
mosquito has been found and to send help to carry on 
further investigations. 

Stonehenge, on Salisbury Plain, is for sale; 1,300 
acres of surrounding land are offered for $625,000. It 
is to be hoped that the British government will see fit 
to purchase Stonehenge, which is one of the most re- 
warkable archeological monuments in the world, 


The use of homing pigeons by the United States 
navy has become quite important, and we have already 
illustrated the system employed. Birds are now being 
educated by means of Long Branch steamers, in order 
that they way be used when Admiral Dewey arrives. 


The recent explorations which have been made at 
Carthage have resulted in very important finds. The 
sanctuary of Jupiter Ammon has been discovered, and 
the current SUPPLEMENT and the issue for next week 
will both contain illustrations deseriptive of the dis 
coveries made inthe Puanie Acropolis. 

The French surgeon, Dr. Doyen, bas exhibited to nu- 
merous doctors and students at the Kiel University 
cinematograph pictures showing various surgical opera- 
tious. The doctor advocates the use of such pictures 
for the education of students, saying they are far more 
effective than the most elaborately written descrip 
tions. 

Dr. Sven Hedin has departed on a new expedition to 
Central Asia, and expects to be absent about two years 
and a half, chiefly in eastern Turkestan and northern 
Thibet. The Russian government will give his ex- 
pedition free passage over lines of railway and will 
provide him with an eseort of Cossacks whenever he 
may require them. 

The mining exhibits at the Paris Exposition will be 
most interesting. There will be two realistic repre- 
sentations and demonstrations of the art of mining. 
A shaft 5 feet in diameter will serve regular mine work- 
ings, and all of the machinery will be of the regular 
type in actual use in wines. Visitors will also have 
the opportunity of visiting the catacombs under the 
city. 

The International Commereial Congress to be con- 
vened at Philadelphia, October 10, 1899, during the 
International Export Exposition, will be the first of its 
kind in all commercial history. Its members will be 
made up of delegates from the Chambers of Com- 
merce, Boards of Trade, ete., and will come from 
Laticn America, Africa, Australia, India, China, Japan 
and other countries. 

The Director of the Geological Survey has just 
issued a pamphlet entitled ** Maps and Descriptions of 
Routes of Explorations in Alaska in 1898, with General 
Information concerning the Territory.” There are 
ten maps which are admirably executed. The pamph- 
let coutaius special reports on various expeditions and 
general information concerning the Territory by geo- 
graphical provinees and some very valuable tabulated 
information, ineluding the gold production of Alaska. 
The various routes and means of transportation are 
clearly shown. The publication is intended for wide- 
spread distribution, and copies can be obtained by 
the aid of Congressmen. 


In the United States the drug store seems to be the 
one place in which Americans get something for noth- 
ing; postage stamps at government rates and free 
directories are the universal rules Some New York drug- 
gists have decided to institute a reforin in the matter of 
the directory at least, and have placed the book in an 
open box so that it can be reached by the dropping of 
a penny inthe slot. The entry of the coin releases the 
spring, the lid may then be lifted and the book con- 
sulted. Many city druggists do not go to the expense 
of purchasing a new directory every year, but with the 
aid of a device of this kind it is probable that new 
directories would be forthcoming every year, and the 
proceeds might be devoted to charity and the drug- 
gist relieved of the “free directory ” nuisance. 


J. A. Brashear has just completed one of the pair of 
large astronomical camera doublets for the observatory 
of the University of Heidelberg, Germany. They are 
next to the largest ever made. They are 16 inches 
clear aperture and 80 inches foeal length. Two of 
these doublets, each consisting of four lenses, are to be 
made and are to be used almost exclusively for the 
photographie discovery of asteroids. The reasons for 
inaking two cameras and objectives is to serve asa 
check. The track of an asteroid on an 8X10 plate is 
only about one-twentieth of an ineh long for a three 
hours’ exposure. As the curves of the lenses have ne- 
cessarily to be very deep, the casting of the great disks 
was found to be very troublesome. The fund for the 
equipment was given by Miss Catherine Bruce, of New 
York city. 


Scientific American. 


Engineering Notes, 


” 


The “ Oceanic ” started from Liverpool on Septem- 
ber 6, at 7 P. M., for her maiden voyage to New York. 
It is expected she will arrive at New York at 7A. M., 
September 13. 

Nicholas Riggenbach, the engineer for many of the 
funicular and rack and pinion railways of Switzerland, 
died recently. He directed the construction of the 
Righi Railway. 

The Boston and Albany Railroad are now running 
trains into the new South Station at Boston. The 
trains of the Providence Division will run into the 
station. 


The * Kaiser Wilhelm der Grosse” has lowered the 
time of ocean passage from Cherbourg to New York by 
two hours and fifty-three minutes. It covered a course 
over the northern route of 3,049 Knots at an average 
speed of 22°08 knots. 

The Baltimore and Ohio Railroad has appointed an 
** Industrial Agent ” whose duties are to advise manu- 
facturers and others as to desirable locations for busi- 
ness enterprises. It is believed that this system will 
tend to develop the resources of the territory con- 
tiguous to the lines of the company, 


A Providence company has recently made an emery 
wheel 39 inches in diameter and 12 inches thick. It 
was built up on a special iron center 31 inches in dia- 
meter. which ran on a 3% ineh shaft. According to 
The Iron Age, the whole affair weighed over 1,200 
pounds. The machine was designed for grinding 
wooden balls. 

A commission appointed some time ago to consider 
the feasibility of construction of & mountain railroad 
to the top of Mont Blane has made a favorable report, 
and it is possible that the enterprise will be carried 
out. If so, the line will start from Chamonix and ex- 
tend almost to the apex of the great mountain, a 
length of 644 miles. 

The Baldwin Locomotive Works have secured a con- 
tract to supply twenty compound locomotives for the 
Saxon State Railway of the German Empire. The 
price quoted is 54,760 marks each. One firin in Breslau 
made an offer of 220 marks lower, but they required 
much longer time to make the locomotives, so the con- 
tract was given to the Philadelphia concern. 


The Chicago Drainage Canal is to be opened next 
December, and the trustees are now spurring on the 
contractors, and extra prices are to be paid to certain 
of them who will guarantee the completion of their 
work in Deeember. It is desired to have the canal 
completed and opened before Congress meets, in order 
to avoid the opposition that will be made at the next 
session. 

One of the most important American exhibitions at 
the Paris Exposition will be a model, some twenty feet 
long, of the Chicago Drainage Canal. In connection 
with this will be shown models of all the great variety 
of excavating and conveying machinery which was 
used in this important engineering work. The models 
will be shown in operation, and it is believed that it 
will be one of the most interesting of all the engineer- 
ing exhibitions at the Exposition. 


Following the wake of our Navy Department, the 
British Admiralty is about to add a modern steel float- 
ing dock to its docking equipment. The naval work 
bill, which recently passed its second and final read- 
ing in Parliament, contains an item for a first-class 
floating dock at Bermuda. Messrs. Clark & Standfield, 
designers of the naval 18,000-ton dock now being built 
at Sparrows Point, will draw the plans of this new 
dock of 17,500 tons lifting capacity. At present they 
are building in England, from their own designs,a 
steel floating dock for the Siberian Railroad, which 
will be sent out in sections to. Yalienwan and there 
put together. 

Nelson's old flag-ship, the ‘* Foudroyant,” was built 
in 1789 and was launched in 1798. She was wrecked 
at Blackpool in 1897, and part of her keel is now em- 
bedded in the sands at that place, and the remains of 
the vessel, her timbers, ete., are still in a yard at the 
place. At the Birmingham wint there are forty tons 
of copper from the vessel. Notwithstanding the fact 
that this ship, and the * Victory,” were the only two 
remaining vessels whieh remind us of the famous sailors 
of the great fighting era, the Admiralty deeided in 1892 
to get rid of the relic, and she was sold to a German 
firm of ship breakers. Such an outery was made that 
she was re-purehased, but in a curious hurricane on 
June 16, 1897, at Blackpool she broke from her moor- 
ings and driving shoreward became a total wreck. She 
was sold for $1,250, and the purchaser began the work 
of breaking her ap. The first blast killed a woman 
who was passing on the beach, and this so disheartened 
the owner that he resold her to a syndicate, Some 
idea of the lively actions in the days of 80 gun ships 
may be seen from the data of powder and shot from 
the * Foudroyant ” expended on the * Guillaume Tell.” 
This was 162 barrels of powder, 1,200 thirty-two pound 
shot, 1,240 twenty-four pound shot, 100 eighteen pound 
shot and 200 twelve pound shot, 
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Electrieal Notes. 
& The Odeon Theatér; Bgenog Ayres, is heated by elec- 
tricity. This is not the tirst<theater in the world to be 
so heated, but very féw darge pubiic buildings have 
been warmed in this inaarer. 

Electricity has been used to some extent for glass 
making. It is said that with the electric are, a pot 
of glass can be melted in few minutes, which, in the 
old process, would require hours. 

Herr A. Adt has found that magnets made from 
wolfram steel are more powerful than those made of 
other steel, but on the other hand, they lose their mag 
netism faster than some of the others. 

Marconi’s experiments have been so satisfactory to 
the British Admiralty that a complete set of apparatus 
for wireless telegraphy bas been supplied to the ** De- 
fiance,” the torpedo schoolship at Devonport, for fature 
experiments by naval officers, 

The Paris, Lyons and Mediterranean Railway Comm- 
pany has undertaken the construction and operation 
of an electric railway between Fayet and Chamonix. 
The power is to be furnished by the rrver Arve. Each 
car will be supplied with its own motor. 

The New York, New Haven, and Hartford Railway 
are, it is said, contemplating the putting in of the third 
rail system electric line for passengers between the 
Harlem River and New Rochelle. Their other experi 
ments in this line have proved very satisfactory. 


The second section of the Jungfrau railway has been 
opened by the company. lt is only half a mile long 
and consists of a tunnel with a continuous gradient of 
25 per cent. After the line reaches the Eigerwaud 
station, work will probably be stopped until more 
capital is subscribed. 

The London County Couneil has authorized the ex- 
penditure of $50,000 for the construction of an experi 
mental system of underground electrical traction. The 
underground trolley is used so suecessfully in the 
United States that it hardly seems necessary to spend 
$50,000 in demonstrating the value of asystem which 
is already conclusively proved. 

The manufacture of carbons for electric light is very 
interesting. The plastic mass is driven out through a 
small aperture with the aid of a hydraulic press. They 
are then baked in furnaces and are automatically 
electro-plated with copper. The plating operation is 
particularly interesting and is deseribed and illus- 
trated in the current issue of the SUPPLEMENT 

At the Paris Exposition the central power station 
will be 1,200 feet long and 120 feet wide. There will be 
45,000 steam horse power aud 25,000 electrical horse 
power. The steam will be supplied at a pressure of 
142 pounds per square inch. Electricity will be sup- 
plied at voltages of 125, 250, and 500 for direct, and 2,200 
for alternating currents. The price for steam power 
will vary from 1°68 cents per horse power to 0°57 cent 
per horse power, depending upon the size of the engine. 


The third rail has claimed its first victim in Brook 
lyn, N. Y. A track inspector, while looking over the 
tracks of an elevated road, noticed that a screw in one 
of the rail clainps had worked loose. He was stooping 
to examine it, when he slipped on the ties and fell face 
downward on the electrically-charged third rail. In 
falling he thrust one of his feet backward and the 
lower part of his leg rested on the tin roof of the stair 

vay leading to the street, thus establishing a complete 
circuit, and the full force of the current passed through 
his body. It was found that he had been horribly 
burned on his face, hands, and legs. 

According to The Electrieal World, Prof. W. L. 
Bryan, of the University of Indiana, and Mr. N. 
Harter, telegraph superintendent, have been investi- 
gating the mental processes in acquiring proficiency in 
the use of the Morse code The investigators con 
eluded, after a variety of tests, that the study of tele 
graphy is analogous to that of learning to read and of 
acquiring a foreign language “There is the same 
rapid improvement at first, the same dispiriting jevel 
just below the ability to understand ordinary conver- 
sation, the same rapid ascent into usable Knowledge of 
the language, and the same long struggle, seldom corm- 
pleted, before one has freedom in the ianguage.” 


We have already referred to electrically propelled 
ferry boats, which are to be used between Philadelphia, 
Pa., and Camden, N. J. At first sight it seemed as 
though there was no necessity for having electric ferry- 
boats, bnt it should be remembered that with the 
ferryboat the service is not continuous, and for this 
reason is not economical. The engines and boilers can 
only be used part of the time, but with an electrica| 
equipment the charging of the storage batteries may 
be continuous while the boat is in the slip. A vast 
amount of space wiil be saved, and the storage bat 
teries may be placed near the keel. The charging may 
be done while the boac is in its slip at the end of each 
trip. There will be no dust or odor, the attendance 
will be lessened, and there will be no time lost in inak- 
ing signals to the engineer, for there is no reason why 
the steersman cannot operate the motors from the 
pilot house. 
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COMPRESSED AIR TRACTION IN NEW YORK CITY. 

I'he extensive compressed air plant which has re 
centiy been erected by the American Air Power Com- 
pany at the corner of Twelfth Avenue and Twenty- 
fourth Street, in this city, is now in active operation, 
and the new compressed air cars which it supplies are 
in regular service on the Twenty-eighth and Twenty- 
ninth Street lines of the Metropolitan Street Railway 
The compressing engine is of special in 
ts abnormal size and power 


Company 
terest, both on account of 
and the high working pressure which is obtained. The 
single compressing engine is of 1,000 horse power, and 


the compressed air, after the fourth stage of cooling, is 





DETAILS OF THE HEATER AND REDUCING VALVE. 


stored in the flasks at the high pressure of 2.400 pounds 
The engine, which is of the verti 
by the Allis Company, 


isan extremely handsome specimen of 


to the square inch 
cal cross-compound type, built 
of Milwaukee, 
the engine builders’ art, and together with its massive 
brick foundations, it towers 60 feet above the ground 
floor of the building. Our front page engraving, which 
is taken at the level of upper floor of the engine house, 
shows only the engine proper and the upper courses of 
The 


diagram of the whole plant shows the cowpress ors and 


the massive brick piers on which it is carried. 


the four inter-coolers situated on the ground floor of 


the building. The compressing engine has cylinders 
$2 inches and 68 inches in diameter by 60 inches stroke. 
Steam is furnished at a pressure of 150 pounds to 


the square inch, and working with the most economical 
point of cut-off the horse power is just 1,000. Our 
illustration shows the massive character of the con- 
struction, and as an instance of the size of its parts we 
may wention that the crank shaft is 22 inches in dia- 
meter, with bearings 20 inches in diameter by 36 
inches in length, while the flywheel, which is placed 
centrally on the shaft between the cranks, is 22 feet in 
diameter and The air compressor, 
which is carried directly beneath, is of the four-cylin- 
der type, the compressing cylinders being securely 

chored between the masses of brickwork which form 


weighs 60 tons 


ie two legs of the piers. The low pressure cylinder is 
i6 inches, the intermediates are 24 inches and 14 inches, 
and the high pressure cylinder 6 inches in diameter, 
being 60 inches or 
the same as that of the engine. The initial and first 
air cylinders are placed directly below 


the common stroke. of course, 


intermediate 
the low pressure steam cylinder, and the second inter- 
mediate and high pressure air cylinders are below the 
high pressure steam cylinders. Each crosshead of the 
steam engine has four transverse arms, from which 
four distance rods lead down to connect with the corre 
sponding crosshead to which the air pressure piston 


rod is attached. These rods are clearly shown on 


i 





Scientific American. 


our first page engraving and in the diagram already 
referred to. 

There are four sets of intermediate coolers for reduc- 
ing the temperature of the air at each stage of com- 
pression, placed conveniently on either side of the 
foundations. Each of the two inter-coolers for the 
lower pressures consists of a cylindrical shell contain- 
ing a set of vertical cooling pipes, while in the coolers 
for the higher pressures a single coil pipe is used ; the 
air in each case passing through the pipes, which are 
surrounded with circulating water at atmospheric 
temperature. The action of the system is as follows : 
The air after compression in the low pressure cylinder 
is led through the first inter-cooler, 
from which it issues carrying a press- 
ure of 40 pounds to the square inch. 
It then passes to the first intermediate 
cylinder, where, after further compres- 
sion, it is led to the second inter-cooler 
which it leaves at a pressure of 180 
pounds to the square inch. It is next 
compressed in the second intermediate 
cylinder, then cooled to atmospheric 
temperature at a pressure of 850 
pounds, and finally it 1s compressed in 
the 6-inch eylinder and cooled to at- 
mospherie temperature under a press- 
ure of 2,400 pounds to the square inch, 
at which pressure it is led to a nest of 
storage cylinders in the charging room. 
The water used for cooling the air in 
the inter-coolers is taken from the 
North River, which is only a couple 
of hundred yards distant, through a 
16-inch water main, and after passing 
through the inter-coolers the water is 
returned to the river through a dis- 
charge main of the same size. Adjoin- 
ing the engine house is a charging plant and a car 
house. The cars on their return from a trip are run in 
on the tracks adjoining the storage cylinders, where 
suitable connections are made and a fresh supply of 
compressed air at the working pressure is fed to the 
storage cylinders, which are carried beneath the seats 
of the ears. 

The cars which are being used in this service are 
practically the same in construction as the four-wheel 
ears which are used on the underground trolley lines. 
The ear body weighs 6,000 pounds, the trucks 4,500 
pounds, the air reservoirs 4,200 pounds, two motors 
weigh each 1,400 pounds, and the other parts and fit- 
tings of the car bring up the total weight to about 91 
tons. The air motors are carried one upon each axle, 
in two dustproof cast iron casings. Each axle is driven 
independently, one of them by the two high pressure 
moters and the other by the two low pressure motors. 
It will be thus seen that the cars are made to conform 
in respect of distribution of the driving power to the 
standard practice on electrically equipped lines. The 
high pressure motor has two high pressure cylinders, 
each 4 inches in diameter with a 6-inch stroke, and 
similarly the low pressure motor has two cylinders 8 
inches in diameter by 6-inch stroke. In each case a 
94-inch pinion is geared upon the crank shaft and 
meshes with a 21-inch gear wheel keyed on the middle 
of the car axle. The cylinders are bolted to the casing 
and lie outside of the same, while within the casing are 
the piston rods, crossheads, crauks, gears, and in fact 
aliof the moving mechanism, and the whole is closed 
in with a cast iron cover, which on being lifted exposes 
all the moving parts for inspection or repairs. One of 
our engravings, showing one cylinder and its connec- 
tions, is introduced to illustrate the construction of the 
reversing wechanism, The eccentric disk is not mount- 
ed directly upon the shaft but upon a pair of parallel 
guides which are pitched at an angie to the shaft, one 
above and one below it, and have a motion parallel to 
its axis. When the guides are thrust in toward the 
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crank the eccentric disk is thrown up, and when they 
are drawn out the disk is thrown down, thereby giving 
a forward or reverse motion to the engine. The idea 
is not new; but it has been ingeniously applied in the 
present instance, and lends itself admirably to the 
peculiar construction of these motors. It does away 
with one eccentric and the usual link motion. The 
bottom of the easing is filled with oil so that the motors 
are self-lubricating after the fashion of the Westing- 
house and other fast-running engines. The construc 
tion is very compact and the whole design well worked 
out. 

The compressed air is carried in seamless steel flasks, 
which are placed beneath the seats of the car, three on 
each side, as shown in the accompanying engraving. 
The flasks are 211¢ feet in length by 2 feet 5 inches in 
external circumference and they are tested, before be- 
ing placed in service, to a pressure three times as great 
as the working pressure. From the ends of flasks the 
air is led through the heater, a wrought iron cylindri- 
eal reservoir which is supported between the t wo motors, 
as shown in the detail drawings of the car and the 
heater. The latter is charged with 60 cubic feet of hot 
water under a pressure of 210 pounds at a temperature 
of 400 degrees. After the pipe has passed through the 
heater where the air takes up sufficient heat to prevent 
the subsequent freezing of any moisture which it may 
contain, the air enters the reducing valve, of which we 
show a sectional view, where its pressure is lowered 
from 2,400 pounds to 320 pounds to the square inch. 
lt then passes to the throttle valves at each end of the 
ear, and thence to the injector, where a proper amount 























HALF VIEW OF ONE MOTOR, SHOWING REVERSING 
GEAR. 


of moisture is sprayed into the air from the heater, the 
temperature of the spray being, of course, 400°. The 
air with the moisture which it has taken up now passes 
through a spiral coil in the heater (see detail view), 
where its temperature is raised to that of the heater, 
or 400°, at which temperature and corresponding pres 
sure it enters the high pressure cylinders. From the 
high pressure cylinders it is carried direct to the low 
pressure cylinders and then exhausts to the atmosphere 
on the under side of these cylinders through a muffler. 
The exhaust, except at starting, is searcely audible. 

It will be seen that the system of the American Air 
Power Company differs very materially from that of 
the Hardie system, which we have already described at 
considerable length in this journal. (See SCIENTIFIC 
AMERICAN of January 30, 1897.) In the latter system 
the air is allowed to pass freely through the hot water 
of the heater, but this method has the serious defect 
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of being liable to carry excessive quantities of water 
into the motors, and of reducing the pressure in the 
heater from that of air to the pressure necessary to 
maintain the water at a temperature of 400°, and these 
drawbacks are avoided by the type of heater used on 
these ears. The moisture taken up by the air has the 
double advantage of giving a better packing at the 
joints and of serving to maintain the pressure through- 
out the full stroke of the pistons by continually vapor- 
izing during the advance of the piston after the point 
of cut-off. The speed of the car is controlled partly by 
the variation of the cut-off and partly by the manipu- 
lation of the throttle, the control in both cases being 
operated from the platform, where there are two 
handles, the upper one working the throttle, the lower 
one the cut-off. The cut-off has four notches corre- 
sponding to three variations in the speed and the full 
stop. 

Under the present conditions of working, the cars 
have a capacity of fifteen miles with a charge of air 
occupying all space intermediate the seats, or the 
capacity could be increased up to as high as forty miles 
by placing on the cars as large a number of flasks as 
could possibly be crowded in, or it could be inereased 
by raising the working pressure, a change which the 
company is now about to make. The motion of the 
ears is very agreeable ; there is an absence of jar such 
as is noticeable on the cable and electric roads, and we 
understand that, as far as they have been tested, 
they are giving great satisfaction. We are indebted 
for our particulars to the courtesy of Mr. W. Hoadley 
Knight, the engineer of the American Air Power Com- 
pany 
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Method of Developing Films in One Strip. 

Mr. L. Jarvis, in The Photo-American, explains the 
following plan of developing ribbon films: I pin the 
ribbon film on a board, face up, and paint it with a 
wide, rubber-bound camel-hair brush, kept full of de- 
veloper while brushing. It is as neat as it is simple, 
and, short of developing each exposure separately, is 
the most rational way of going about the work scien 
tifieally. The materials necessary are two boards four 
feet long, one for developing and one for fixing upon : 
a two to three-inch rubber-bound camel-hair brush, 
some developer, hypo, blotters, and absorbent cotton. 
From start to finish the fingers are not even wet with 
any chemical used. Before darkening the room (the 
bath-room, of course) 1 prepare two ounces of fresh 
developer and pour it in a small tray In-andther tray 
or saucer I have old developer, and in still another ten 
per cent bromide of potash solution. There is also a 
bottle of hypo solution with a goodly tuft of cotton 
handy. Now darkening the room and lighting my 
lamp, I spread clean blotters on my developing board, 
which is of half-inch clear pine, four feet long and one 


























GENERAL PLAN OF 1,000 


foot wide, and, unrolling my film, pin it, face up, on to 
the board, two pins at each end, and two on the edge, 
about in the center, being plenty. I generally develop 
two or three rolls of folding pocket Kodak film at a 
time. Now filling my brush with water, I gently brush 
all the film over, enough to soften the emulsion, and 
then in the same manner paint the strips with fresh 
developer, keeping the brush moving slowly over the 
film, enough to insure its being moist with developer 
all the time. The over-exposed ones come up first, of 
course, and those are first swabbed over with bromide, 
and then kept wet with old developer and bromide 
alternately. I apply these with a tuft of absorbent 
cotton held on a stick with a rubber band, stick and 
cotton to be discarded each day. The other films, 
meanwhile, have been developing nicely, and can be 
so manipulated that they finish with the rest, adding 
little touches of bromide, old developer, or alkali, as 
needed, with a round brush. The under-exposed films 
are given all possible encouragement by treatment 
with developer suited to their wants, and by a hot 
blotter of the right width slipped under them. This is 
a very effective accelerator. and helps the film as no 
amount of developer would. I keep a few blotters 
wound around the hot water pipe in summer, or the 
steam pipe in winter, and thus have them right at 
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hand. Those whose dark rooms have no such conve 
nient arrangement can, doubtless, heat the blotters on 
top of the dark-room lamp. The films remain moist 
with developer nicely, and it is no trouble at all to 
keep them covered if well wet at first. 1 never had a 
ease of spotting yet from unequal application of the 
developer by the brush, and I have developed a large 
number of rolls in this manner. In winter, if the film 
is brittle, a drop or two of glycerine in the developer 
will be found excellent. There need be no hurry, no 
worry about results, and an easier way of improving a 
negative by local treatment could not be imagined, as 
it all lies before the operator as plain as a picture, and 
the spots which need bringing out or retarding, as the 
ease may be, show plainly. In developing a number 
of strips at once ina tray, one cannot stop long to 
doctor little patches, because the other films need con- 
stant turning; so all get the same treatment practic- 
ally, and we all know what the average is by such a 
manifestly imperfect method. Having finished develop 
ing, remove the pins, and, with a bit of blotter grasped 
between thumb and finger of each hand, remove the 
film to the other board, which is not covered. Pin it 
down securely, using about eight pins, and put it in 
the bath tub under the tap to clear it of stain. After 
a few moments remove it to the table and mop it over 








——— | 
, ee ee A « 
gett rs a | Sng 
—— * 
gee aan = & 
iH ES ail sta ~ 
|| : fr 
| i 4 ~ +4 
an a = { | 
ie | 
i x J 
| E ay 
|| raped 
i} e- 4 
Wi fe 4 
i SS 
| $ = 7 i 
| 



































185 


to be more exact, two grains to the ounce of water, 
will be strong enough to remove the greater part of 
the stain. All the stain should not be removed, espe- 
cially from a thin negative, as the color in the film 
helps the printing in the shadows, After the acid 
treatment the full amount of washing should ensue, 
when nothing remains but to swab the film with ely 
cerine solution, made of glycerine, quarter fluid ounce 
(a teaspoonful will answer); water, eight ounces, or o1 
half-pint. After swabbing this solution over the negn- 
tive two or three minutes, stand the board on end in 
a dry, but not too warm, room, until quite perfectly 
dried. Then throw away the mixed developer, swabs, 
also the blotters, if much soiled, wash the developing 
brush well, and all is through with. Each board must 
be marked, and always used for the same operation, 
e-_————-2- >ae — 
A New Textile Plant, 

Consul Atwell writes from Roubaix that some vears 
ago an explorer in Asia discovered a plant of silken 
fiber, used by the Turkomans for the manufacture of 
withes and cord and by the Canagues for woven goods. 
This plant, Known as the Apocynum venetum, is a 
sort of bush with slender cylindrical branches, some 
times six feet high. It grows in Europe, Siberia, Asia 
Minor, the north of India, Manehuria, and Japan ; but 
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gently with a large swab of cotton containing all the 
hypo it will hold. Continue to drag the swab of hypo 
over the film, taking fresh solution as necessary, until 
it is completely fixed, which can be ascertained by un- 
pinning one end and examining the back. I purposely 
do less swabbing at one end, so that, when that end is 
found to be fixed, it ean be depended upon that the 
whole roll is. This saves examining more than a 
couple of inches at the end. 

When this part of the work is complete, | place the 
board in the bath tub, film down, and let it float upon 
the surface of the water, which is kept changing. If 
the weather be warm, the film can be painted with 
alum solution during any stage of the performance. It 
is well to do this after fixing always, even though not 
apparently necessary, as the film may soften in the 
wash water. Washing is very thoroughly accomplished 
in fifteen minutes. Everything upon the film which 
we wish to wash off, the hypo, to wit, is heavier than 
water, and consequently falls off better in the tub 
when on top of the water, than it would were the 
water on top of it. If the film was much under-ex- 
posed, and prolonged development has left it consider- 
ably stained, it should be painted with a weak solu- 
tion of tartaric acid after washing a few minutes. A 
saltspoonful of the powdered acid to a cup of water, or, 
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it is not cultivated, and, up to the present, has been 
used only in the natural state. The branches die 
yearly, and in the spring new shoots start horizontally 
from the roots. It flourishes best where the land is 
under water during a part of the year, notably in 
the neighborhood of rivers that overflow at stated 
periods. 

Under favorable conditions, the Apoeynum develops 
quickly, and in a short time the branches form a thick 
growth, almost like a miniature wood. The best fiber 
is obtained by cutting the branches in midsummer, 
when the plant has obtained its fall growth. 

The attention of the Russian government was called 
to this plant in 1891, It is there known as the Apocy 
num sibericuim, because it was first seen in Siberia. 

It grows luxuriantly on the banks of the Amu 
Darya and the Ili, and the natives of these regions 
have used the fiber for many years for cord and fish 
nets. They value it not only for its great strength, but 
also because no care is required in its cultivation. 

In 1895 the Russian government began to use it in 
the manufacture of bank notes, and since then the 
plant has been cultivated at Poltava. The results ob 
tained thus far are consiaered excellent, and the time 
is doubtless near when the Apoeynum venetum will 
take an important place in the textile market. 
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In the earlier days of international yacht races, the 


strugyie was wore distinetly one between types than it 
is to-day r} 1dvocates of hull, 


ard, and the deep, narrow hall, 


the wide, shallow 
With its iift y cente 
a mass of lead on its lower 


with its fixed keel carrying 
end, were firm believer: 1 the superior advantages of 
their favorite and widely divergent types It was 
clais \merican centerboard sloop that its 
wide bea displacement, big sail plan and 


narrow board iH idown to grip the deeper water 


wind, was the ideal craft 


and hold the eraft up to tl 
for speed and convenience. On the other hand, the ad 
vocates {f the cutter type pointed with pride to the 
staunchness and weatherly qualities of the deep keel, 
outside ballast craft, with her snag sail plan, lofty and 
unobstructed cabin, and fine heavy weather qualities 
he.centerboard eraft always was and always will 
be popular on i oast like our own Atlantic coast, 


anv of tl arbors are shallow, because of the 


ease with w I lraught ean be lightened by 


merely ng urd, and the yacht be taken into 
an anchorage which would be inaccessible to the cut- 
ter with her fixed keel. On the other hand, the 
enor! stiff g effect of that lump of lead, hung 
many feet De vy the waterline, was for years the ob 


tous regard on the part of the centerboard 
skippe! 

lt was only a question of time when an attempt 
woul i be made t eombine the siniingy keel with the 


outside lead, and of late vears, in the smaller boats, 
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factures was steadily increasing, so that in 1897 they 
amounted to $277,000,000, against $130,000,000 in 1888, 


having thus more than doubled in that period. In 
1898 they were $290, 697,354, and in the year just ended, 


as already indicated, $338,667,794. It was not until 
1898 that through the combined reduction of imports 
and inerease of exports the tide turned in favor of 
American manufacturers, and in that year the total 
exports of manufactures were, for the first time, greater 
than the imports of manufactures, being $280,697,354, 
against $230,897,676. In the fiscal year 1898, the exports 
of manufactures exceeded the imports by $59,799,678, 
and in 1899 the exports of manufactures exceeded im- 
ports of manufactures by $79,097,501. 
i —2 + ome 
f At Russian Arctic Port, 

A new port was opened July 5, 1899, near the Cath- 
erine Harbor, the extreme northern part of Russia’s 
possessions. The city will be called “ Alexandrovsk” 
in honor of the late Emperor. He sent his Minister of 
Finanee to visit the northern coast in 1894. The 
Minister reported that the location of a city at a point 
where a good harbor could be found was necessary to 
the development of the Mourman region. Kola, the 
principal commercial town of that region, is on a nar- 
row, shallow gulf, and is inaccessible to ordinary ves- 
sels, and thus forees the trade of the north of Russia to 
seek Norwegian ports. The Catherine Harbor was 
found to be located near the center of the marine in- 
dustries of the Mourman coast, with ample depth to 
admit the largest steamers, and it is a curious fact 
that the Gulf Stream keeps it from freezing during the 


winter. Jn 18¥6 the kiuperor ordered this harbor iin- 
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this Hungarian dust with that of Nile mud is pointed 
out, and the suggestion is made that the dust may 
have been derived from Egypt.”—Nature. 

A New Development in Locomotive Bollers, 

A large locomotive has recently been turned out at 
the West Albany shops for the New York Central Rail- 
road, which embodies a novel and promising feature 
of boiler construction. It was built from the designs 
of Mr. Cornelius Vanderbilt, Jr., who has lately been 
giving considerable attention to the question of loco- 
motive improvements. It is well understood that the 
standard type of firebox as now constructed is one of 
the most costly features in the boiler. On account of 
its rectangular shape and flat sides it hasto be heavily 
stayed to the outer shell of the boiler and is one of 
the parts that call for most careful attention and most 
frequent repairs. In the new locomotive a tubular, 
corrugated furnace, 64 inches in diameter and 11 feet 
214 inches in length, is placed eccentrically within the 
back of the boiler shell, which, in the neighborhood of 
the furnace, is 7 feet 15g inches in diameter. The cor- 
rugated furnace is supported at its front ends by sling 
stays which are attached at the tube sheet. At the 
rear the large furnace tube extends about 6 inches be- 
yond the back face of the boiler, to which it is flanged. 
A brick wall, 20 inches in height, extends above the 
grates at a point about 30 inches to the rear of the tube 
sheet, the space between the brick wall and the tube 
sheet forming a combustion chamber. 

The furnace presents a heating surface of 19144 square 
feet, and in the 332 tubes there are 2,1641¢ square feet, 
the total heating surface therefore being no less than 

2,356 square feet. There are 35°2 
square feet of grate area. The total 














some very ingenious combinations for this purpose 
have been broug! 1 ine of the difficulties attend 
ant on Wwelghting a eenterboard of 
the ordinary triangular shape s 
the change in the trim of the boat 
which oecurs when it is draw up 
To preserve the trim, the kee! shou 
lift vertically instead of swinging 
on a forward hinge 
We have been favored by Mr. H 
W. Fairbrass, of Lond with a 
drawing of an ingenious lifting bulb 
keel, in which a true vertical lift is 
accomplished by mak nec the keel 
plate in three jointed portions, the 
upper two of which work on a cen- | 


tral pivot somewhat after the man 


ner of a pair of scissors, the lower 
portion of the plate, ecarrving the 
bulb, being hung from the saline 
pivot. Two jointed arms pivoted 


at their upper extremities at the 


top of the center ward Casing, and 
at their lower ends to the two upper 


, 


sections Of the Keel-plate, together 
with a pair of hoisting ropes, conm- 
plete the toggle joint arrangement 
by which the plate shuts up within 
the casing. The hoisting ropes are 
wound upon a drum outside the 








casing, Which is operated by a worm 





iw | 
In the drawings the keel is shown 
to a one-rater, and the di 
sions, weight, ete., for a boat 
F * size are as follows: The eas 
» weasures 2 feet in height, 4 _ i. «oe 
feet in length, and 1 inch in width. 
lhe width of tt ates is 2 et and the total drop of 
t i 4 feet and the exposed area is 1015 square feet. 
The lead buibis8 inebes in lepth by 4 feet in length 
nt ts weight about 800 pounds. The members of the 
:eel plate. it sh | be noted, are held in a true longi 
tudinal plane by means of a pin which is riveted firmly 
to the left and per section of the keel and moves in 
radial slo vht-hand and lower sections 
I ites a ssed to each other as far as practic- 
‘ ust ‘ rojecting edges and present as 
an is possibie to the water 
> + — 
\ KMecord Year for Manufactures. 
\inerican iwulacturers made their best export rec 
ord in the fiscal vear jast led Not only were their 
exportations larger than in any preceding vear. but for 
the second time in the history of our foreign com 
merce t x the va of the lmuports of manu- 
facture In the fiscal vear 1898. for the first time in 
hist of the manufacturing export trade, the ex- 
portation f manu tures exceeded the luporta 
tion Of manufactures, the total value of exports of 
ifactures being about - per cent in excess of 
at ! rts of inanufactures In the fiseal vear 
WY, however, despite the increase in imports of manu 
i it the val exporta 1 tmanufactures was 
1) per cent greater than the portation of manufae 
ture y & fy 4. against $250,570,298 of imports 
of manuutlacture 
Prior to the fiscal year 1898, imports of manufactures 
were alWays crests than xports of manufactures 
From 1888 1 abi ports of manufactares ranged 


4 r | , ; 
about $1000 000 the single 


i I exception of 
1894. During all that time the exportation of manu- 

















weight of the engine is 160,000 
pounds, and a boiler pressure of 185 
pounds to the square inch is carried. 

As far as we know, the use of the 
corrugated tubular furnace in a 
locomotive of the standard type is 
entirely new in America; the only 
other instance of the use of the cor- 
rugated furnace being the Strong 
locomotive, which, among other 
peculiarities, carried a bifurcated 
boiler with two separate corrugated 
fire boxes. If the manifest advant- 
ages of this system of construction 
ean be utilized in a locomotive of 
the standard type. Mr. Vanderbilt 
has set a very valuable precedent, 
which will probably be extensively 
followed in American locomotives. 

The boiler has shown excellent 
steaming qualities and as compared 
with the standard engines of the 
road it marks, in this respect, a 
decided advance. Evidence of this 
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proved and the city laid out, 
which has been earried out 
under the supervision of the 
Minister of Finance and the 
governor of Archangel at the 
small cost of $250,000, inside 
of five vears from the time that the improvement was 
first suggested. Work was begun only three years ago. 
Consul-General Holloway states that the new port of 
Alexandrovsk will soon become an important center 
for the industries of northern Russia, as it is capable 








of enormous development 
—>_ + > 
Africa in Europe. 


Dust 
At the suggestion of Prof. E. Ray Lankester, Lieut. 
A. G. Froud has sent usa copy of a report by G. T. 


from 


Prior upon some fine brown dust collected on board 
the Peninsular and Oriental steamship ‘ Sumatra” 
during a thunderstorm in the Galita Channel, in the 
The dust contained about 33 per cent 
of doubly refractive grains, composed chiefly of car- 
bonates of calcium, magnesium and iron. After treat- 
ment with hydrochloric acid, the insoluble residue was 
for the most part without influence on polarized light, 
and consisted mainly of silicate of alumina (clay), with 
a little organic matter : only a few angular grains of 
quartz and one or two very strongly refractive and 
doubly refractive grains, probably of iron, were ob- 
served in this insoluble residue. The dust was thus 
of the nature of an argillaceous and caleareous sand, 
and may have been carried by wind from the north of 
Africa. In his report, Mr. Prior remarks: ‘An ae- 
count by C. V. John, with analysis, of fine brown dust 
which fellin Hungary in February, 1896, appeared in 
This dust, like the 
above, was characterized by the almost total absence 
of quartz, and by the presence of grains of transparent 
It differed from the above 
however, in not containing any large amount of ear 


bonates. The similarity in chemical composition of 


Mediterranean 


scientific publications at the time. 


amorphous clay material. 
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was shown during a trial trip with 
sixty-seven empty cars, when the 
pressure ran up to 195 pounds in 
spite of the fact that the two pop 
valves set at 180 pounds were blowing off strongly. 
We shall give illustrations and fuller details of this 
engine in an early issue. 
Car Coupiings in England, 

The committee appointed to examine designs for 
improved couplings for railway vehicles in Great 
Britain state that they are prepared to receive any 
photographs or written or printed description of 
automatie or non-automatic couplings for railway 
vehicles, but not with a view of making any selection 
from the various inventions which may be submitted. 
The committee are not at present prepared to receive 
models of any couplings, but if models or personal at- 
tendance is required, the persons interested will be 
notified. Allsuch drawings and photographs or de- 
scriptions must be sent to the Secretary, 6 Old Palace 
Yard, London, 8. W., England, on or before October, 
1, 1899. 

The committee does not give any assurance that 
communications wade to them on the subject of the 
inventions will be protected, so that we recommend 
those of our readers who expect to submit their ideas 
to this committee to protect their inventions, The re- 
port of the committee will undoubtedly be of far reach- 
ing importance, and the question of automatie ecoup- 
lings is now agitating the British newspaper press as 
well as the technical press. 

a tere —- 

RAILWAY traveling in Algeria certainly leaves very 
much to be desired. From Algiers to Biskra is 400 
miles, and it requires thirty-six hours to perform the 
journey. Thetripfrom Oran to Algiers is 263 miles, 
and this requires twelve hours. Sleeping cars are re- 


quired on all night trains and restaurant cars on all 
through trains. 
i a os 
WE regret to note that M. Gaston Tissandier, the 
French physicist and aeronaut, died on September 8 
at Paris. He was for many years editor of La Nature. 
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THE DEWEY ARCH. 

The National Sculpture Society is always in the 
front rank when any public work connected with the 
beautifying of our cities is concerned. Naturally New 
York, being the home of the society, is the subject of 
its special care. When it was known that this city 
would be the scene of Admiral Dewey’s home-coming, 
Mr. Charles Rollinson Lamb proposed to the presi- 
dent of the National Sculpture Society, Mr. J. Q. A. 
Ward, that the 
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special conditions. The Dewey arch was enlarged 
from the classic prototype, and instead of being sup- 
ported on two piers, a new penetration was given east 
and west, the arch being deepened to one-half of the 
width in measurement, giving it four piers, and, there 
fore, adding much to its lightness. Extra columns 
have been added to the side, giving two groups of two 
columns each, thus making a motive for the colonnade. 
The arch is approached from the south by six double 





sculptor members 
be requested to 
make plaus for 
the decoration 
with sculpture of 
a triumphal arch, 
which has been 
considered at all 
times the greatest 
tribute which can 
be made to a re 
turning victor. 
The scheme was 
warmly indorsed 
by the sculptors, 
all volunteering 
to do their share 
of the work free 
ly. A special com- 
mittee was ap- 
pointed to confer 
with the Dewey 
committee, and 
the scheme was 
received with en- 
thusiasw. When 
the enormous 
quantity of sculp- 
ture is considered, 
it will be seen that 
these public-spir- 
ited men have 
really made con- 
tributions which, 
in a more durable 
material, would 
have been worth 
a million of dol- 
lars. Neither time nor money was available to make 
a permanent memorial, so a more evanescent material 
has been employed. 

Madison Square was the logical place for the arch. 
Twenty-fourth Street was taken as the axis for the 
arch, and the colonnade starts on the north side of 
Twenty-third Street and ends on the south side of 
Twenty-fifth Street. The plans were drawn with 
special care by Mr. C. R. Lamb and were approved by 
the sculptors and the Dewey committee. 

The * Arch of Titus” at Rome was taken as being 
the best ancient example which could be richly decor- 
ated with sculpture, and it was modified to meet the 


DEWEY ARCH NOW BEING ERECTED IN NEW YORK CITY. 








MODELING FIGURES FOR THE DEWEY ARCH. 


trophy columns arranged in pairs, three on either side, 
and the columns at Twenty-third Street and Twenty- 
fifth Street being reinforced by an extra column on 
either side, thus repeating the same effect of two 
columns when seen from the north or south. The first 
or south pair will have groups of statuary by F. W. 
Ruckstuhl, representing ‘‘ The Army,” and George E. 
Bissell ‘The Navy.” Decorations by Herbert Adams 
will be placed on each double column. 

The arch proper is about 70 feet wide by 35 feet 
deep, while the height from the roadway to the wreath 
in the hand of * Victory ” will be 100 feet. The sculp- 
tural decorations of the arch are intended to symbolize 
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our power as a maritime nation. The great groups on 
the front of the piers are the * Cail to Arms” by P. 
Martini; ** Battle” by Karl Bitter; ‘ Return of the 
Victors” by C. H. Niehaus; and ** Peace” by Daniel 
C. French. Above these on the attie acting as finials 
to the eight columns are full length figures of heroic 
size of the great figures in American naval history, 
Commodore Paul Jones by E. C. Potter, Commodore 
Hull by H. K. Bush-Brown, Commodore Perry by 

J. 8 Hartley, 

Commodore De- 

eatur by G. L. 

Brewster, Com- 
modore MeDon- 
ough by Thomas 


S. Clarke, Admi- 
ral Farragut by 
W. O. Partridge, 


Admiral Porter 
by J. J. Boyle, 
and Cushing by 
A. Lukeman. The 
remainder of the 
attic is taken up 
by symbolic pan- 
els and insecrip- 
tions. The four 
spandrels over the 
main entrance 
have bas-reliefs 
svinbolizing the 
Atlantic and Pa 
cifie 
the north by R 
H. Perry, and the 
North and Eas’ 
Rivers on tl 

south by I. Kon 
ti. The keystones 
of the areh will 
be surluounted by 


Oceans on 


exgles. Topping 
all is a quadriga 
with a winged 
“Victory,” the 
most appropriate 
subject for the 
erowning feature 
of the arch. It is by the Society's president, J. Q. A 
Ward. There are also reliefs flanking the arch and on 
the sides representing the ‘*Progress of Civilization” by 
J. Gellert, and the * Protection of Our Industries” by 
W. Couper. Eight portraits of admirals are added as an 
enrichment to the spandrels of the smaller arches on 
the Twenty-fourth Street penetration. The upper end 
of the colonnade will have two large groups also. 

it might well be asked how it is possible to build this 
enormous arch in the space of six short weeks. It only 
is rendered possible by that beautiful plastic material 
called “staff,” which first came into prominence in 
this country at the Chicago Exposition of 1893. It ts 


ir 
} 





MODELING IN STAFF A HEROIC FIGURE OF LIEUT, CUSHING, 
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a cheap substitute for more durable material, and pre- 
sents a handsowe appearance It consists of plaster of 
Paris mixed with cement and fibrous materials. The 
arch proper is built of wood and looks not unlike a 
wel! built scaffold. This is being entirely overlaid with 
staff, and the figures will be placed in position at the 
proper time. Some of the larger pieces will be mu 
deled direetly 


been enlarged in the Madison Square Garden, where our 


n place, but most of the sculpture has 
staff photographer has been able to get some photo 
graphs f the animated scene by flashlight, for in the 
mad rus’ 

Che seulptor makes his model in his studio, gener 
then obtains a plaster model 


against time there is no chance for posing 


ally 2 or 3 feet high: he 


from it, and this is taken to Madison Square Garden, 


where it is enlarged under the direction of Carl Beil, 
who had charge he men who did the same work at 


the World’s Fair Usually the head and hands are 


modeled full size in the seulptor’s studio. A wooden 
carcass is bulit to support the head and hands, and 
then the work yuilding up the man 12 feet high 


is begun All of the trunk and legs are outlined with 


wire netting, the staff being applied over this Pieces 


of wire cloth. burlap. al d even excelsior are freely used 
The plaster is brought in pans and is applied with 
trowels and coarse ! le tools Drapery is readily 
obtained by using b ip dipped in the plaster. Some 
of thé sculptors do their own work, others employ pro 
fessional modelers. The proportions are kept with 
ealipers and by means of plamb lines and seales which 


correspond tot “1 squares of a painter’s cartoon, 


There is not very much finishing, except to face and 
hands, and the bodies are freely shaped with hatchets 
and rasps. Some of the figures were modeled full size, 
as in the alto-reliefs shown in one of our engravings: 


here the actual modeling clay and not the plaster is be- 


Scientific American, 


Amber in Eastern Prussia. 

Amber is found all along the Prussian shores of the 
Baltic, but principally ia the peninsula of Samland. 
All amber, found everywhere, is state property, but 
the state cannot mine amber without the permission 
Before the beginning of 


of the owner of the ground. 
the present century, digging was the only means em- 
ployed for obtaining amber. It was done in an ir 
regular manner, and in 1862 dredging was practiced. 
This was continued until 1890, when mining by means 
of shafts was also resorted to; diving has also been 
practiced with great success. Amber occurs in the so- 
called blue earth, a sandy clay with many grains of 
quartz and granite. In the dry state the earth is green. 
and when it is wet it becomes almost black. The blue 
earth is washed with water, the big lumps being re 
duced with the help of mallets, and passed over sieves, 
and the slime is returned to the sea. The shafts have 
a depth of from 30 to 60 feet, and further inland they 
may be double this depth. One mine has nearly a 
The inferior pieces of amber are 
made into what is called The pieces are 
washed and dried, eoated on the outside with some 
chemical, and are then moulded with the aid of heat 


thousand employes. 
“ ambroid.” 


and pressure 
— + oe -—— = 
Our Trade with Africa, 

Public interest in African affairs is very great at the 
present time, while that continent is in such an un 
settled condition. Africa is regarded by many com 
mercial nations as a great future market for exports, 
and the demand for United States goods is not at all 
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It is an encouraging sign that not only are our ex- 
ports to Africa growing rapidly, but they are evi- 
dently taking the place, to a greater or less extent, of 
those articles formerly supplied by other countries, 
The British South African Export Gazette says “that 
American competition has to be met in all departments 
of trade. This competition is also not to be ignored 
because the shipments in many eases are small in 
quantity and value, as this isa peculiarity incidental 
to the opening of all new markets. The energy which 
our transatlantic cousins put into all of their new de- 
partures is earnest of a sufficiently active exploitation 
in the near future. This can only be met by renewed 
care and energy on the part of English firms in culti- 
vating the South African markets.” 


>? 





The Current Supplement. 


The current SUPPLEMENT, No. 1237, has a number 
of most interesting articles. ‘‘ Notes on Manila and 
deseribes some curious features of our new 
possessions. ‘* Victoria Regia” is the subject of a large 
engraving dealing with this curious aquatic giant. 
‘* Archeological Discoveries at Carthage”’ refers to the 
important discoveries which have recently been made 
upon the site of oneof the most interesting cities of an- 
tiquity. There are a number of articles devoted to trade 
besides the regular consular page. ‘‘ Manufacture of 
Carbons” deseribes most ingenious automatic ma- 
chinery for plating the carbons and presses and baking 
furnaces. ‘The Relations of Physies and Astronomy 
to the Development of the Mechanie Arts” is the 
conelusion of Prof. Abbe’s interesting paper. 


Cavité” 





back ward. 


Exports from the United States to Africa 
were in the fiscal year of 1899 more than five times as 





great as they were in 1889, amounting in the former 


year to $3,496,505, and in 


1899 to $18,594,424. From 
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RECENTLY PATENTED iNVENTIONS EKngineecring-Improvements, boring, sawing off, and completely finishing smal) arti- | into a firing position, The invention provides a novel 


CUT40'T OOM 


Agricultural Implemenuts. 


HAKROW (HARLE HAVEN t I Hh 
Fort Ma P ! ck i especially 
" ot i i . > ‘ 
eT To » 
bh and ada ' 
io h 1 tween the train-lin 
it iar * iw 
, , : 4 that each engineer 
get nea mack 
har through holes ‘ 
‘e : r} engine Should th 
p con 
iif the brakes, the eng 
ce differ = al 
d togett : stantly charge and 
" i f vork and GOVERNOR ¢ 
bi ot sae t Hillsborough, N. I 


ment on a similar ¢ 
, Che novel features 
Bicyecle-Appliances. 
the construction of 


\UTOMATICALLY-OPERATED BICYCLE-PUMP. | downward extensic 





Dennis Brown, Somerset, Ky 


K FOR ENGINKERS’ VALVES 
This cut-out or st »p 


designed for use when a number of 


motives are coupled to a single train, the arrange 


then enabling a connection to be ertablished be- 


e pressure and the train-pipe gage, so 


can see what pressure is in the train- 


pipe and what is drawn off by the engineer of the leading 


e leading engine not charge or control 
ineers of the other locomotives can in 
handle the brakes 
UT-OFF.—Martin O. ARNEGAARD, 
). The governor cut-off is an improve 
levice patented by the same inventor, 
of the present invention are found in 
the pivoted bar forming a flexibk 
m of the vertically-slidable governor 





“ux S. Bope, Kitts Pent Thie invention shaft” or bar, in the tension adjustment for the spring- 
s impr ents hi i ected with | counterbalance for the governor shaft or bar, whereby 
fr sdapted t nm shifted | the speed of the engine may be changed at will without 
comit the rider wh naterially affecting the sensitiveness of the governor, 
I : f itaures the ind in the improved attachment of the governor-arms to 
the crose-head of the sliding shaft or stem. 
5 n the f t 
Mechanical Devices, 
= : WAVE-MOTOR.—Wiiutam A. Norton, Port Rich 


nd Richmond, 


mprises two cont 











New York city The wave-motor 
rected floats, on one of which a rock 


Electrical Apparatus. shaft is mounted operatively connected with the other 
float Gear-wheele have clatch-connection with th: 
ELECTRIC MI i ¥ PE ‘ power-shaft and are engaged by racks operated alter 
Switzerlar J rir y in opposite directions by the rock-shaft. A water- 
r " " a] is connected with the power-shaft Mechanism 
eta ° ted by the rock-shaft supplies water to the motor 
he poles waves rock the floats, thereby operating the racks t 
4 eae . motion to the power-shaft. At the same tink 
r Xp" ‘ etn r » . * supplied to the motor. The rack-and-gear mo 
i 4 * designed to atart the operation 
“ if . STENCILING ~ MACHINE Stvuarr B. Moore 
, Br n, N York city In shipping goods it is a 
om aie sirable to sten¢ the address» But use tnecta 
* for each shipment would be too costly. It ix 
ELECTR aw ALM We I . herefore desirable to be able to make paper stencils 
Vasa : k \ h ehall last a reasonably long tin A machine 
{ r * h stencils is provi led ty the present 
' ” ! ~ ! thor rhe machine comprises tw superpose| 
hiv t cted disks respect y carrying dies and punches 
f 1 to receive the stencil-eheet between them 
piate or diek is fixe ¥ secured to the panch 
- ind’ ie carried above the franx The disks 
' yon a blo*k reciprocated with 
he guideway of a frame 
VISUAL St | : BOX-SEALING MACHINI Joszrren T. Craw 
Bilal vl } Jere City, N. J This machine is adapt seal tl 
- lay ew after the be #« ha heen filled ar 
} : netrnetion that the boxes may b 
ipulated by a single operator I'he 
he i rovides fe the distribution of cementing or 
‘ I material to the portions of th: flaps to he sealed 
vent or gioe is antomaticaliy applied and the 
, 1 f t « sealing position. The operator has 
aeons ¢ filled] boxes to the machine 
MATIC: LATHE Luects A Caneon, Hope 
jx ’ el ’ tf thie invention ie to proviele 
I hiied 1 proved lathe designed for automatic ally turning 





cles of wood, The lathe comprises,a support for a 
etick. The stick is moved in the support by a spiked 
wheel which can be rotated intermittently in opposite 
directions and through different distances. The stick can 
be held tn the support against accidental movement, and 
can be operated upon by various tools in the different 
positions to which it is moved 


COMPUTING-MACHINE.—Joun J. Wat and Her- 


MAN Roeatsky, Buhler, Kans. This invention pro- | 


vides for the use of merchant and custom millers, a con- 
venient computing-machine for the purpose of finding 
out at a glance how many pounds of flour or feed are to 
be given in exchange for a certain amount of bushels or 
pounds of wheat atacertain number of pounds to the 
bushel, thus saving much valuable time in computing 
and also avoiding the possibility of error in separately 
figuring the accounts, 

HOOP-MACHINE James Fow:ey, Cobden, Il. 
This machine makes barrel-hoops directly from the log, 
with one end tapered to a thin edge to form the lap and 
the other end pointed to form the outer wrap. With the 


i 
vertical or slicing saw are connected a series of five ver- 
tical cutter-heads arranged in front of the saw. one set 
having relatively stationary bearings and the other set 
having respectively blades with V-shaped cutting edges 
and plain blades, means being provided for giving them 
an automatic motion to and from the log to form pointed | 


ends and bevel-faces on the opposite ends of the log. 
ANIMAL-TRAP.--Wituiam H. Harpen, Quitman, 

Ga. The seif-setting trap has an entrance-compartment 

connected by a passage with a second compartment. In 


the passage is a tilting platform. A gate controls the 
opening of the passage into the second compartment, 
the platform tilting mto and out of register with the 
gateway of the gat Connections between the gate and | 
the tilting platform cause the platform to open the gate | 
ss it moves into register with the gateway. A clock- 
mechanism readjusts the tilting platform. The various 
operations described are effected by the animal as it 


secks to escape 


VOTOR 
present invention provides a fan or like motor in which 


Evear L. Garvey, Gainesville, Tex. The 


the energy is stored up by a spring and conserved ef- 
ficiently. Operatively connected with a rotatable spring- 


urrvis im soring-actuated dram is a train of gear. 


wheels which drive a shaft. A pinion ix splined on the 
shaft and is adapted to slide thereon im order to engage 


the cifferent gear-wheels to vary the speed, 


RATCHET-MECHANISM Loum P. Wetman, 
Taurus, N. J This mechaniem i« designed to convert 
reciprocating into rotarv motion The ratchet-wheel 


has teeth provided with sloping site surfaces An 
operatir fever is provided formed in two separable 
halves having a common pivot and drawn together by 

mnecting springs. The tooth-engaging ends of the 


lever have their inner ends beveled and «lightly rounded 
ut th cor re 


The device is particularly desired for 


nee with n 


chaniame driven by the reciprocation of the 


feet or hands 


MACHINE-GUN. —Hon. Eowin M. Capps, San Diego, 
Cal. The invention relates to improvements in rapid. | 
firing machine-guns; and it refers partientarly to gans 
in which the barrel and firing mee haniem are arranged to 


operate m conjunction with the cartridee-holders, hav 


| ing a series of cartridges arranged to be eucecesively fed | 


| Cleats on the inner side 


| ing-armes adapted to engage the lamp 


barrel and firing mechanism and automatically-fed cart- 
ridge-holders designed to fire any of the ordinary forms 


| of military cartridges in which premature firing is ren- 


dered impossible and in which non-explosion will not 
impede the firing action of the gun. The invention also 
furnishes a novel method af sighting by means of stadia 


measurement. 


Miscellaneous FInaventions. 

PACKING-CASE. —Tuomas Mriiier, Jr., and Wit- 
LIAM 0. Jostin, Springborough, Omo. This invention 
seeks to provide a knock-down tobacco-case with a 
simple fastening device for securing the several parts to- 
gether and so arranged that there are no projections to 
prevent several cases from being packed closely to- 
gether. The end-pieces of the case have cleats on the 
The top, bottom, and side pieces have also 
Through openings in the cleats 


inner side 


fastening bolts pass, each consisting of sections arranged 
at right angles to each other. A shonider on one of the 
sections engages the inner side of the case; and nuts en- 
gage the screw-threaded portions of the bolts. By 
loosening the nuts on the sides, the case expands and 
can then be readily lifted from ite contents. 
DUST-CART.—Franz Loos, Carlsbad, Austria-THun- 
gary. The cart can be filled without causing unpleasart 
dust and can be automatically dumped at the desired 
place. A special feature of construction is a portion 


forming a dust inlet and having a sliding bottom and a 


sliding cover, both connected with a bell-crank lever 
whereby they are operated. Swinging on the cart is 
a dust-box having a sliding cover, which dnst-box is 
capable of being connected with the sliding bottom, the 
cover of the box being engaged by the bell-crank lever 

WAGON-STANDARD.—Retngotp Kiar, Strong 
City, Kans. The standard hae a body and base, the lat- 
ter veing provided with a downwardly-extending mar 
ginai flange inclosing the end of the bolster. Fastening 
devices are passed through the bolster and the base of 
the standard. A strap is fastened down on the top of 
the bolster and has engagement with the base of the 
standard, The standard does not in any way weaken 
the bolster to the extent necessary in the application of 
the ordinary standards, 

ACETYLENE GAS MACHINE —Jacon D. Kavr- 
MAN, Cuartey B. Trrvs, and Apnan E. VANARSDALE. 
Little River, Kane. It is the object of this invention to 


| provide an acetylene-apparatus having a large carbid 


capacity and ao arranged that the generator is completely 
surrounded by water, thus keeping the gas cool With- 
in the gasometer the generator ie arranged. Remov- 
ably placed inthe generator are carbid-holders, each 
having a perforeted top or cover through which water is 


passed. A gas-pipe leads from the lower portion of the 


| generator and upward into the gasometer and has a por- 


tion coiled around the generator Distributing and 
blow-off pipes are provided. 

SHADE-FRAME.—Frankutn E. Howarp, Buffalo, 
N.Y. This ehade-frame for electric lamps has support- 
To the armea 
continuous ring is attached having tapering sides on 
which the shade is supported. A continnous flange is 
projecte| upwardly from the inner edge of the ring and 
ix capable of yielding inwardly to admit the shade to the 
ring. The flange stands out normally to hold the shade 
in place. 
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ELEVATOR-CARRIER,— Eosent J. Hooker, Poult- 
ney, Vt. The present invention provides a carrier adapt- 
ed for use in quarries, which carrier is so constructed 
that it will travel on an elevated track or cable at any de- 
sired speed, it being possible to stop the carrier at any 
desired point on the cable or track, The brake used for 
the carrier does not in the least interfere with the cable or 
track and operates independently of the cable. The 
parts are so constructed that when the load is in damp- 
ing position, the carrier will be automatically held sta- 
thonary. 

EXERCISING DEVICE. 
Jamaica, Queens, New York city. 
vides a novel handle for exercisers, consisting of a han. 
dile-bar having a frame upon which a finger-bar is adapt- 
ed to slide longitudinally, the elastic cord being attached 
to the bar. The handle-bar ts held in the palm and the 
fingers are passed over the finger-bar, In operation, the 
finger-bar wil! be alternately moved back and forth under 
the action of the cord and of the fingers. The device 
possesses the merit of exercising the fingers as well as 
the arm. 

HAND-STAMP.—Hewnry H. Harrison, Manhattan, 
New York city. This invention provides a hand-stamp 
for making reprodnctions from copying-ink, the printing 
surface being formed of a plastic or viscous compound 
mounted or run into the proper form and then permitted 
The stamp has a body curved in the are of a cir- 
cle and provided with a handle-bar running between its 
ends, so that the stamp may be held in the hand, and its 
are-shaped printing surface rocked over the surface to be 
printed, all of which provides a much more effective and 
expeditious arrangement than that in which the surface to 
be printed is laid down on a stationary printing pad or 
form. 


EX TENSION-TABLE.—Wut1am R. Hatiert, Ham- 
burg, [/l. The inventor has devised a table provided 
with simple means for automatically raisi.g the inter- 
mediate leaves into place while the table is beimg ex- 
tended, and for lowering the leaves while the table is be- 
ing shortened. 
to slide one relatively to the other. To each frame a 
table-top section is rigidly secured, Plates are mounted 
to swing on the inner surface of one of the frames and 
are engaged by intermediate leaves. Rock-bars have 
cam ends engaging the plates; and from the rock-bars 
yielding tappets extend down and are engaged by a cross- 
bar carried by one of the frames. 


ABRAM A. HENDRICKSON, 
This invention pro- 


to set. 


ORE-CONCENTRATOR. — Henry C. GRaNNaTT, 
Colorado Springs, Col. In the frame of the concentrator 
are aseries of slats pivoted at their lower edges, each 


having a rifle extending along ite pivoted edge. The | 


slats are placed in successively lower planes so that the 
ewerflow from one is received by the next, 
extend from the feeding end of the slata a part only of 
their length and are of successively greater length. The 
frame can be reciprocated longitudinally of the slats ; 
and the slats are simultaneously given a slight oscillation 
on their pivots. The device may be used in places where 
the supply of water is limited. 


DEVICE FOR TEACHING MUSIC.—Jounson Mor- 
rm, Marshall, Tex.--The purpose of the inventor has 
been to provide an improved mecharical device whereby 
simple music. in any key can be readily taught. The 
device comprises .a modulator provided with columns 
containing characters indicating every semitone and tone 
within the tonal compass of the modulator, and also pro- 
vided with rows.of hooks adjacent to the characters. A 
tone-ladder is provided with arms to engage the hooks 
and to indicate the steps in the diatonic scales of the 
characters in the columns. Independent arrows are 
provided to indicate the tones contained in any desired 
scale or chord, 


SEA-GOING RANGE-FINDER.—Joun Doneoan 
Cincinnati, Ohio, The range-finder comprises two tele- 
scopes arranged in the same horizontal plane, one of the 
telescopes being pivoted to swing relatively to the other. 
A cylinder extends longitudinally of the telescopes and 
turns in unison with the swinging of the pivoted tele- 
scope. The cylinder is provided with rows of numerals 
indicating distances which can be read by a longitudin- 
ally-extending fixed bar. An indicator at the rear end of 


the cylinder indicates the row of numerals on the cylin- | 


der on which the distance is to be read, This indicator 
comprises a fixed disk having graduations corresponding 
with the graduations of the fixed bar. A pointer moves 
on the disk in unison with the cylinder and pivoted tele- 
scope. 

COMPOSITION OF MATTER.—Gustav T. Bruck- 
MANN, Brooklyn. New York city. The purpose of the 
present invention is to provide a means whereby an oxy- 
genated agent may be added to 
sufficiently large quantities to preserve the peroxid 
without producing the disagreeable and painful effect 
on the tissues incident to the use of mineral acids, To 
this end the inventor employs carbon dioxid, which 
disappears largely at the time the peroxid is medicinally 
used, and is present in large quantities oniy so long as its 
preserving action is required 


STRAP-PROTECTOR.—Epwarp G. Awcock, New 
Orleans, La. This simple, metallic, protective device for 
harness is entirely independent of the strap to which it 
is applied, The device is adapted for connection with a 
buckle and for receiving a ring. snap, or other connecting 


The table comprises two frames mounted 


The riffles | 


hydrogen peroxid in 


arms a segmental table is mounted which is adjustably 
supported at its outer edge. A curved trough is secured 
at the inner edges of the table adjacent to the pivot; 
and a flange is located at one edge of the table adjacent 
to the trongh, the opposite edge of the table being 
adapted to discharge the concentrates, and the curved 
trough being adapted to receive the tailings. 

COMBINED ADVERTISING-CABINET AND 
BOOKCASE. — Wriuiam F. Parton, Akron, Ohio. 
This device is designed for use in hotels and other public 
places and is arranged to display advertisements ef- 
fectively and to contain books of reference. The book- 
case ased is provided with receptacles for books and has 
an advertising space at its front. Wings at the sides of 
the bookcase are arranged for displaying advertisements, 
are connected by hinges with the sides of the 
and are adapted to be swung forward or rearward into 
angular positions relatively to the bookcase. A cap for 
the top of the bookcase is provided with advertising- 
spaces. 

MAIL-BAG.—Lovuis Sanpers, Brooklyn, New York 
city. This invention provides a mouth-controlling and 
mouth-locking device which will effectually hoid the 
mouth of the bag open to receive letters and packages 
and which will also hold the mouth closed. The me- 
chanism at the mouth of the bag can be quickly op 
erated. A receptacle is also provided for the destination 
card, in which receptacle the card is automatically re- 
tained when the controlling mechanism is locked, and 
released when the mechanism is opened. 

CHANGE-MAKER.—Perer P. McMENAMIN, Jersey 
City, N. J. This invention provides an improved change- 
maker to enable cashiers and bartenders to make change 
quickly and correctly and to prevent so far as possible the 
occurence of errors when paying out money or changing 
bills or coins of higher denomination. The change- 
maker ie provided with cells for containing stacks of 
Under each cell is a single slide for moving the 
Each slide is manu- 


bookcase, 


coins. 
bottom coin from under the stack. 
of the other slides. A series of slides can be mechani- 
cally operated at the same time. 
SHIRT-BOSOM HOLDER.—Cuartes L 
Stamford, N. Y 
of a bosom to a vest so that the vest cannot spread and 
bend the shirt-bosom, the inventor provides a plate hav- 
| ing prongs at one end for attachment to the vest, and a 
| hook at the other end. The plate is extended inwardly 
from the edge of the front opening. 
the hook is removably connected with the shirt. 


PACKAGE FOR INCANDESCENT-MANTLES, 
Henry ANHALTZER, Manhattan, New York city. The 
package comprises a casing, to the bottom of which a 
support for the mantle ts secured. A supporting-bar 
extends through a loop at the top of the mantle and has 
its ends sprung into the upper portion of the casing, | 
| after which the casing is filled with collodion, altohol, 
|orether. A mantle thus packed can be 
ported. 

BATING PROCESS. — Henry Scuiecer; Lapeer, 
Mich. After hides have been unhaired and before they 
are tanned, they are subjected to a “ buting * process by 
which the lime is removed. Various acids have been 
used in the process, but bating has always required 
mach care and skill. 


PAsHLEY, 


A loop engaging 





safely trans- 


sisting essentially of potassium bichromate. 


DUST-GUARD.~- James 8. Parren, Baltimore, Md. 
The guard is composed of sections of sheet metal slida- 
ble with relation to each other and having opposite, 
curved edges provided with integral bent portions forming 
seats for packing-strips. The guard can be cheaply con- 
structed. The wearing parts can be readily renewed. 


FOLLOWER FOR PACKING BARRELS,— Norris 
| M. Root, Masonville, N. Y. This invention provides 
{improvements in devices for packing or holding meat, 

pickles, fixh, or the like, under brine ic. a barrel. The 
follower used for this purpose is easil, adjusted to the 
varying diameters of a barrel and has no metal parts to 
The follower comprises a disk or plate having 
guide-strips extended in oprosite directiors, which | 
| strips have longitudinal slots provided with notches in 
their lower walls. Holding-arms and cross-heads on the | 
arms project into the slots, one thickness of the portions 
of the cross-heads beiug substantially equal to the dis- 
tance between the walls of the slots, and the thickness 
at right angles to the first-named thickness being greater 
than the distance between the walls of the slots. 





corrode. 


COPY-HOLDER.—Lovuis Hupety, Lochiel, Arizona, 
This holder rests on the desk of a typewriter and holds 
the copy in an inclined position over the machine and 
directly in front of the eyes of the operator. It consists 
of a rectangular vertical support frame hinged to foot | 
pieces which are fastened to the desk, and having two | 
pairs of hinged arme projecting out at an angle from its 
front face, one pair being at the center of the frame and 
the second or shorter pair projecting from ‘the top. 
These arms carry the copy-holder. which may be ad- 
justed in position. The copy-holder has been designed 
with the especial object of doing away with the ne- 
cessity of fastening the device to the desk or machine. 


Note.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 





medium between straps in a harness. The loop-attach- 
ment of a buckle to a strap need not be depended upon | 
for security. The connections between the straps will 
not wear the leather. | 

WRENCH. —ALEXANDER ANDERSON, Greenville, Miss. 
The novel feature of this invention is found in a pecu- | 
liar nut, slidable on the shank when in one position and 
locked against sliding when in another position, so that 
the jaw im one case can be moved, while in the other 
position it is locked against movement, The jaws are 
so arranged that they cannot readily become disar- 
ranged, and that they can securely grip an object without 
danger of the movable jaw’s slipping or losing its hold 
on the object. 


CONCENTRATOR. -- Joun C. and Ricwarp C. 
Waters, Romley, Colo. On a vertically-sustained pivot 
a head is mounted to rock. Two relatively adjusta- 
ble arms are attached to and extend oppositely from 
the head. A third arm is secured to the hea’, and ex- 
tends between the two first-pamedarms. ©» the three 





the pame of the patentee, title of the invention, and date 
of this paper. 





NEW, BOOKS, ETC. 


Diz FABRIKATION DER KAUTSCHUK- 
UND LBIMMASSE-TYPEN, -STEMPEL, 
UND DROCKPLATTEN, SOWIE DIE 


VERARBERITUNG DES KORKES UND 
DER KORKABFALLE. Von August 
Stefan, Vienna: A. Hartleben. 
189% Pp. 296. Octavo. With 113 
illustrations. Price, paper, $1.25. 


HANDBUCH DER RATIONELLEN VERWER- 


THUNG, WIEDERGEWINNUNG, UND 
VERARBEITUNG VON ABFALLSTOF- 


FEN JEDER ART. Von Dr. Theodor 


ally operated and is arranged to be moved independently | 


In order to secure the opposite edges | 


The invent 'r of the present pro- | 
| cess secures a simple bate by employing a solution con- | 
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¢2" Machinery for R.R. contractors, mines, and quar- 
ries, for hoisting, pumping, crushing. excavating. etc., 
Write for list. Willis Shaw Chicago 
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information and not for publication. 
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give date of paper and page or number of question 

inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
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Scientific American Supplements referred 
wo may be had at the office. lrice 10 cents each. 
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Winerals sent for examination should be distinctly 
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| toni —— 
| (7720) Pp. S. asks: How can I make 
| luminous paint, a light color preferred that will not cor 

fode iron? A. Send for three copies of our Surr.e- 
MENT, giving full directions for making luminous paint. 
As there are many difficulties connected with making it, 
the commercial article is recommended. 2. Would thin 
leather or buckskin do just as well as parchment fora 
small telephone ? A. Use parchment paper or ferrotype 
| plate for telephone diaphragm, not a soft substance such 
as leather. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


SEPTEMBER 5, 1899, 
AND BEACH BEARING THAT DATE, 








[See note at end of list about copies of these patents. | 





Alarm. See Burglar alarm. 
| Alarm lock, D. L. Taylor .. 62,328 
Alarm lock, burglar, E. M. Wagner . G2, 
| Alarms through agence + smoke or other gases, 
i means for giving, H. C. Baer, -- ee 


| Alkali nitrates, decomposing, a. K. eagaee oe 
PRA Serra 

Alloy, B.C. Carpenter 

Amusement device, Tilyou & Lacomme.. 

Annular cutter, C. H. Waymoth 

Articles from elevated paaae, device for re- 
moving, 8. M. Wrig 

Awl, D. Rippe.......... , 

Axles sa ournals, means for reducing friction 
of, Brewer.. MY 

Back ATL brake. Hearson & Shaw 632, 

Bait, artificial, E. 'T. Dukes... .. 682.554 





| Ball forming machine, M. F. C bristensen..... 682,335 

| Balls, machine for amatying. Dupeyron & Pha- 
lempin... 632,408 

Basket, collapsible fruit, O. C. Fenlason. 632,344 


pastery See Elect vometien) peers. 

Bean shooter, magazine, Hervey 

Bed bottom frame, F. M. T At 

Bed, spring, F. H. Heterich 

Beds, sofas, etc.. spring bottom for, B. B. Fixen.. 
Bedstead coupling, iron, W. L. Dismukes 






Bell, bicycle. Plummer 

Bell, bieycle, W. Wilton wee 
Bell, bicycle pote .H.Q. Piummer...... 
Bell, door, H. Voight... ‘e 





icycie, E. 8. Sryent. . 
Bicycle, chainless, F. E. Mathewson 
Bicycle driving gear, F. Bartlett 
Bicycle propelling mechanism, E. B. Parkburst 
Bicycles, variable speed gear for, F. E. B. Beau- 





mont. 
Binder and ledger, ioose leaf, § 
Binder, temporary, C. O. AF, : 
Binding and facing, dress, A. M. Weber 
Bit. See Bridle bit. 
Blind fastener, FE. Hughes 
Boat mooring device, B. J. Christensen. 
Bobbin holder and thread catcher, J. Roney.. 
Boiler. See Steam boiler. Vertical boiler. 
Book support, M. E. Welch.. 
Book support, open, A. M. Riddell 
Root, shoe, or onpre r holder, W. 8. Hallowell 
Bottle closure. W 4% it 
Bottle, ~~ ANY A. 
Box. See Collapsible Ka. * Mati box. 
box. 
Brace. See Furniture brace. 
Bracket. See Sash holding bracket. 
— winding machine spool carrier, J. 
ahey 


Adler. 





682,571 
632.2 
632 475 








632,455 
Shipping 


682.318 


Braiding machine spool holder, E. Mundt. . Ba 
Brake. See Back — 99 brake. 

Bridle bit. W. P. Bre 682.489 
Broom moistener, W. Hardin, Jr.. 2 


Brush, tooth, A. V. Goltermann..... - 
Bucket, dumping, J. F. O’Rourke......... 
Building construction, metallic, T. Bailey 





Bung hole and bushing, W. G. Gardiner. rs 
Surglar alarm, electric. C, Coleman 82.512 
Surglar alarm system, electrical, C. Coleman. (82,515 | 


Burner. See Gas burner. Incandescent burner. 





Koller. Vienna: A. Hartleben. 1899. 
Pp. 320° Octavo. With 22 illustra- 
tions. Price, paper, $1.25. 





Button, glove, C. R. Weidmuller...............5: 632,008 


Cake tin, R. B. Williamson 82,505 
Can. See Milk can, 

‘amera, photographie, F. EB. Ives... 
Camera, photographic, L. G. Sigier 
Car bolster, J. Player . 
Car brake mechanism, railway, J. H. Neal 
Car, convertible open and closed, H. Trost 
Car coupling, S. Reynolds 
{ 
c 
Cc 


2575 
$1 





‘ar coupling, J. T. Wilson ‘ 4 
‘ar, Gum, ft: S. Ingoldsby... . 632,650 
ar or train ventilati mm, railway, J. MeCreery... 682, 46u 
Car wheel, F. Clark.. . 632,357 
Cars, detachable door for dumping, ©. P. Lad- 

wiz 682,315 
Cars or locomotives, replacing frog for, C i 







Tilden,. eeeacass ease thee 
Carbureter, F. EK. & F. O. Stanley.. 76, 
Carbureting device for gas or explosive engines, 

Ayres .. 682,509 


‘ arriage, child’s folding, Burghardt x Rogers 62,671 





Case. See Ticket cuse. 
Casein, producing, W. A. Hall. 682.408 
Casting apparatus, H. Aiken 652,381 


Castings, moulding material for making metallic, 
A. G. Landin 
‘ ‘eilings, metallic center piece for, RK. Oe bring. 
Cellulose esters, making, Weber & Cross.. ty 
Centrifugal machine, D. Alfven 432,616, 
Chandelier, combined gas and vapor burning, A 
Kitson ; 
Check marker, F 
Chocolate drops, 
Panoulias.. 
Chopper. See Cotton ¢ hoppe r. 
Choppers, case for food, L. T. Snow (reissue) 
Chuck, Z. T. Furbish ‘ 
Cigar cutter and lighter, B. A. Johnat< mn 
Circuit breaker for s hh W. H. Conrad 
Circuit controller, Lungen. ‘ 
Cistern cleaner, H ¥. Mueller 








K. Housh.... ' 52.2085 
etc., machine for dipping, P. 
632,555 


11,771 
62! ‘wil 








Clamp. See Rope clamp. 

Clasp. See Skirt clasp 

Clasp, C. H. Weston... (32,485 

Claw bar, J. P. Turner - ends ‘ e220 

Cleaner, See Cistern cleaner, Tobacco pipe 
cleaner 

Clod crusher, P. F. Glassbrenner....... rTTTT 682.259 

Clothes drier, J. T. & B. A. Best...... 632.629 

Cont and hat book, C. M. Burgess wi 


Cold storage apparatus, J. T. Ludlow 
Collapsible box, D. Drawbaugh 
Commutator grinding ru, F. Wilkie , 
Copying apparatus, hectographic, E. Arm 
Copying press, ietver, N. C. Stiles 

Corn topper, A. N. Knisely 





Corset steel and clasp, Hatfield & Brigham. oS 480 
Cotton chopper, W MeGillivray 682 47 
Cotton gin, A. D, Thomas , ; 6 





Mallett (reissue)... be) 
Thill coupling 
detachable, J. L 


Cotton press, C. E 
Coupling, See Car coupling. 
Cover for cooking utensils, 


Clark 682,07 
c rate or coop, folding, L. W. Copeland 652.044 
Cream separator, centrifugal, M. Johnsrud 632,464 
Crusher. See Clod crusber 
Crusher gages, making, H.C. L as ag »-«» 632,462 
Crast crushing instrument, H. P. L. F. Chaussl- 

naud. . : -- GIA 


Cultivator, H. Brown 632,000 
Cup. See Grease cup. 

Curd agitator, A. Robinson.. 

Curtain fixture, T. A. Esser...... 

Curtain pole and socket, J. W. Leslie 
Cutter. See Annular cutter. Cigar cutter 
Cutter head, C. Ancerson : 
Cycle seat or gnads support, P. 
Cyclometer, J. E. Bean ; 
Damper regulator, aut« matic, Jd. J. Roy 
Dash rail, vehicle, J. Leach.. 

Dead center, F. L. White 

Dice shaker. C. J. Lehmann........ peau 
Dish cover support or holder, F. BE. Hansen.. 
Door check, Voight & llurd A 
Door hanger, T. Wilbern 

Door holder, O. Beck, 

Doors, automatically operating, 


RK. Guiden 





> 682 
J. H. Whitaker... 682,200 


Drawer or slide equalizer. O. HL L. Wernicke. 632,007 
Drier. See Clothes drier. 

Drying apparatus, W. E. Allington. 632.508 
Drill. See Rock drill 

Drilling machine, H, Stapelmann 62 4 


Driving forces, mechanism for increasing effec 
tiveness of. J. Whittington 

Dust arrester, L. Rossier 

Dye, brominated, O. Bally 

Dyeing, A. Pbibipa.. : : # dere Bacee 

Dyeing apperatne, Cc, E. Middleton et ai.... 

Electric cable, C. Coleman ‘ 

Electric trac stom ‘system EB. Vedoveili 

Electricity trom car wheel axies, means for gen 
erating. M. Moskowitz 

Electromedical applhance, J. A, Fre a ‘ 

EFlectromedical battery. C. J. Mariu 

Elevator car arrester with movable guide strips, 

H. Johnson 2,414 
Ele svator door operating means, E &. Robison... 6a 36y 
Elevator safety stop, automatic, J H. Johnson 2.415 





632,216 





Elevator stop, automatic, J.G Gracey 682, 47 
Elevators, automatic car safety device for elec- 
tric, J. H. Johnson. ; “#2 682,651 
Embossing dies, apparatus tor making, A. G. 
Beater. . Sol 632, 0520 
Engine. See Fire engine. Rotary engine. Steam 
engine. 
Equipose weight, revolving adjustable, W. D. 
Hooker be > 





Evaporator, fruit, P. B. Viele. 
Bvapereters, etc., apparatus for cieaning tubes 


of, C. Markwort. once e “ 632 AY 
Exhibition jar, J. P. Olmey , 682)? 1 
Eyeglass or spectacle cases, device for holding. 

T. Gaskins. aA 
Fabric trimming machine, R. Lefort > ae 


Farm gate, M. M. Dungan.. 632.255, tz, 2 

Fence twisting tool, J. H. Pottenger 

Fence, wire, F. KR. Parker 

Fibrous materials. preparing machine for, J. Pill 
ing. 

Filter, T. Howard 

Filter, J. A. Maignen 

Filter, water, C. B. Darling et al , ‘ ‘ 

Filters, means for automatically cleaning, O 
Hoffmann.. 

Fire alarm apparatus, automatic cx de telegraph, 

*earson.... 

Firearm, magazine, G. W. Chandler : 

Fire engine, electric, W. Li. H. Whiting 

Fireproof construction, G. Fugman..... 











Fireproof structure, W. 8. Hull. 4 
Fish plate slotting punch, K. B. ¢ hariton.. 632.237 
—_ plates, machine for removing saw bursa 

from, KR. B. Chariton : . 62.26 


Flag, H. B. Macartney 
Fluid under pressure, system for distributing, A. 


Kitson....... 
Fly exterminator G. A.C =P enter 
Fly trap, F. A. Lane. 


Fly trap, E. W uerfel 
Fumes. machine for generating and utilizing 
noxious, W. T. Hanaway 
Furnaces, open tire door for, O. A. Alexander 
Furniture brace, B. L. Wyatt 
Gait, 1 covering for the legs, Stohwasser & 
w incor, 
Game, W. E. Fox 
Garment supporter, W. W. Carder 
Gas burner, EB. J. Daschbach - ae 
Gas burners, manufacture of manties or incan 
descing elements for, O. B. Heinze. 
Gas generator, acetylene, W. M. Clark. 
Gas generator, acetylene, F. M. Comstock 
Gas generator, acetylene, F. A. Feldkamp. 
Gas generator, acetylene, Hanson & Stews 
Gas generator, acetyiene, A. Rieffei 
Gas lighting appliance. A. Frank 
Gas purifier, B. EB. Choilar 682,327, oi 
Gas purifier manhole cover, B. E. Chollar 
Gas, purifying, B. &. Chollar.. : 
Gate. See Farm gate, Sliding gate. 
Gate, J. M. Tanner 
Gearing, roller, C. L. Travis 
Gearing, variable speed, W. E. Simpson ti 
Generator. See Gas generator. Magneto electric 
generator, Ozone generator. 
Glass blowing machines, automatic blast regula- 











tor for, H. J. Colburn OBZ. 4s) 
Grader and diteber, road, G. F. Earhart . 24 
Grain cleaning machine, N. Brooker Oe 
Grease cup, J. Trix G82. 450 


Gully trap for drains, x Brightmore 

Gun mount, P. Borger 

Hame and trace connector. R. Dodson. 

Hammer. drop, J. A. Horton.. 

Hammer, patnwatte. FE. Gunnell. 

Hand shield. Fr. Barth, 

Handle. See a, handle 

Harness and thill attachment, J. H. Prall. 

Harrow, H. Adier 

Harrow. disk. W. H. Traphagen 

Harvester and.shocker, corn, N. Denning. 

Hay press, J. Ross. ; : 

Hay rack loader or unloader, automatic, W. H. 
Becker 

Heating and ventilating or refrigerating ‘appara- 
tus and system, W. E. Allington 


(Continued on page 190) 


. 682,261, 
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vers, F tors, Students, Bankers. Insur 
ance Companies and busines ue 
erally a k arker and . 

Does not ut the 1 er Can t 
used repeated I oxes of WD for? 

i be bad of all booksellers, stat ers 
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of price. Samp) ar yma fre Man 
ufactured by Con olidated Mafety 
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The Coburn Trolley Track Mfg. Co., 
» HOLYORE, MASS. 
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e inch pipe can 
a DOF usir 





CUR "iS & CURTIS, 


N 4 Hand M u 
6 Garden St 


Kange \&t i. x1 Bridgeport, Conn 
We hay n a sp ‘ 
the manufacture 
DRAFTING FABLE s 

and othe af r draw 3 
ng We have st : 1 sive : 
for all kit work Strongly 

built, elevant 1. all de ‘ . 
‘ira > ad supplier te S 
leading educa al ns ; 
Abs Bis f \ iratus and “A 
Special ( abit “uy 





F.W. Emerson Mtg Co 22 Mortimer St., Rochester.N_Y 





sive t t egula 
trong ad ble dies, Cr 

uctive fen Send for 
lars The Armstrong 
te 

York K eport, Cor 





The Yankee DRILL GRINDER 
as are Grind “ cn 
GG. T. EAMES COMPANY. 

‘ Asylum A Kalamazoe, Mich. 


VS PERFORATING CO, 
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vole THE ROCHESTER RADIATOR. nas ata tek hac i 








purifying. W 


. w 1 was us 
ach 
Mail pouch 
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I ka f lesks, dev ‘ r ntrolling combina 
t P. Fa 
I king y Brow? 
Locking dev H. M. Godfrey 
] motive cabs, et window for, 8. Harmon 
Locometive w low, W. HH. ¢ wry 
Lubricant. J. H. Peacock 
Magneto electric generator, J. A. Williams 
box, S. H. Yoder 
h fastener, kK. M ly 
1 lock, J. BE. Tingle 
Mail receiving and delivering apparatus, railway 
1. F. Sharrer 
Mu ling sales pad paper roll, C. M. Dissos 
way 
Mantle I ler, A. Kitson 
Marking apparatus, G. W. Hey 
Mat. Mock & Mahaney 
Measuring and bagging machine. grain, F. Dent 
er 
Meta! forming machine, 8. D. Latty et al 
Meta spheres, apparatus for producing, M. F. 


Moulder’s flask clamp, H.C. Cooper 

ou ng machine, H.C. ¢ per 

uiding machine chaplet adjuster. H. ¢ 
Cooper 

iiding machine flask, H. C. Cooper 

ilding machine mould, H. C. ¢ per 

ulding machine pattern. H.C, ¢ per 
ulding machine, sand, H. C. ¢ per 

ulding machine sand delivery mechanism. H 
©, Cooper 

iiding machine sand reservoir, H.C. Cooper 
ulding machine sprue mechanisu H. ¢ 
‘ per 

p wringer 6. Sameor 


r See Spri 
ng machine 
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# motor 
D>. Sincock 
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N k, A. C. Fairtield 

N k, BK. Ling 

N ck J. Leary 

N M. P. MeLaugbiin 

Nut wrench M. M. Waddy 

rre neentrator, R. BE. Clark 

zone generator Abrabas n & Marmier 

Packing, rod, F. Bro 

Packing, rod, R. E Byle et al 

Packing, rod, N. B. Miller 

Padlock, master key, H. G. Voight 

Pai ng apparatus, G. G. Lewis 

Pa See Roasting pan 

Pan or i lifter, G. W. Jones 

Pants guard, bieycie, C. W. Siever 

Paper and pulp manufacture, settling and recov 
ering apparatus for, W. Curtis 


assembling and stapling machine, T. ¢ 
ne back stop, T. C. Dexter 
*aper registering instrument, T. C. Dexter 
62.449 
Kershaw ¢ 


mact 


ay er sheets apparatus for feeding, W 
sper trimming machine. A. Allen 

mn, carment, R. 8 OO’ Loughlir 

¢ fountain, C. W. Boman 

en, fountain, Nelthorpe & Williamson 
t t ider. J. N.G iborg 
Bentley 


mraph fh 
raphic character, J. T 
bad sa sh. 

ton pr ). 7 
al race met ul. 'W. ‘Gray 
icker stick check, Draper & Northrop 
*ipe bending machine, J. W. Bragger 
ipe lock seam, sheet metal, L. Bracks 
sipe wren h, J. H. Garson 

*ipes or con duits traveler for, L. ¢ 
ator R E. Byle et al 
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D. H. Moore 
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« device, A. W. Foster 
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ting press, H. F. Be ' ) 
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ng surfaces by phot 
ess Of making, J. 1 
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quids applicable for use in, FE. Tatham 
Pum; B. Poore 
Pump, centrifugal. EF. M. Ivens 
Pu measuring, A. H. Herron 
Pu ng apparatos, liquid, FE. Tatham 
Rail fastening and joint, A. Schmidt 
Ka nt, G. L. Baxter 
Rail joint, J. C. Wiggins 
Railway rail bor electr F. H. Daniels 
Ratlway replacing Tilder 
Railway awitet 
Kailwa wi 
rR way aw Threewits 
Railway switch or, L. B. Badgett 
K ‘ nte little 
I frat ute 
K at r\ a’ 
K . eles kett 
mmp, J 
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j Lv ¢ ok 
K wing urves, flexible and adjusta 
Pr. Clark 
Sad iron heater, T. §&. Wiles 
ast ter. KR. T. Teakle 
Sas g bracket. window. J. 1. Brow 
~a ible and swinging window. B. Haus 
iw es, repai fraetures in, J. Scherer 
ny chine «x &§. W. Batterfleid 
Son . weighir M. H. Hansen 
a cutting te H. Doek 
_ 1... Gardne 
_ 1. PG. Speneer 
‘ vim 
“ee (ream separator 
ehine for sewing mouths of bags 
V hitehead 
ne stitch forming mechaniam, but 
+. J. Nopper 
Nilson 
Pinte shears 





tableware, glazed hollow, FE. B. Man 
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632.649 


622.670 
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642,676 


6923590 
652.350 
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» JOHNS HYDRAULIC ENGINE 


develops all the power which the 


ford—ereater than the ordinary wa 
ter motor or Turbine wheel. It uti 
lizes the stored pressure of the air- 
and it isa remarkably effective ma- 
chine. Uses less water and devel- 
ops greater power than any otber 
engine, Occupies but little space 
and is easy to set up. Requires lit- 
tle care. Is simple and durable. 
Built in all sizes from 4 h. p. up to 
any h. p. desired 


ELMIRA MFG. CO., 
159 Greenwich Street, 
NEW YORK, 


A USEFUL ATTACHMENT —————-—.-_-. 


One of the most useful appliances in connection with 
our &ineh Precision Lathe is toe Traverse Mil- 
ler and Grinder whicn mills ana 

rinds work the entire length of 
athe. It is invaluable for such 
work as fluting,channeling, groov- 
ing, keyway cutting, etc Easy of 
adjustment to any angle. The 
finest and most accurate of work 
can be done with this attachment — none better possible. 
For fluting nape. reamers, broaches, counter bores, etc., 
it is uprivale 


FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 
New Microscope for Nature Study | 


and for use in the Fxgmipation of Ores, 
Metals, Wools, Fibre. etc. 
A N 7 1 Ocular and 
ueen cme 0. in. objective giv- 
ing power of about 100. diameters, 1 set of 
12 prepared slices of insect paris and otber 
interesting specimens, al! in case, 816.0: 
2” Ask your nearest gg for it. 
EEN & CO., 
pore Sie Scientific AT. Giorks 
10 Choornnt St., Phila., Pa. 
h Ave., New York. 





Write for circular. 


: Van Norman Duplex Milling Machines 


Perform the combined work of Horizen- 

tal Spindle Millips Ma Machines. Ver- 
tical Spindle Milling Machines, and 
in addition, cut at all angles. They are 
invaluable for all kinds of tool, gauge and 
fixture work, die work and for general 
manufacturing. They save time, cutters 
and fixtures. 


WALTHAM WATCH TOOL CO., 
Springfield, Mass. 










Economy Drilling Compound 


Superior to Oil or other Lubricants. 


Keeps Tools Cool and Sharp, Produces 
smooth Work and Fine Finish, is Clean and 


Does Not Rust or Gum. Adopted by U. 8. | 
Government, Railroads, and Leadi Man- | 
ufacturers. Barreis,7c.a ib. Half-Barrels, 


8c. a lb. Freight prepaid. Sent on approval. 
THE WHITE & BAGLEY COMPANY, 
WORCESTER, MASS., U. S.A. 


ENDURING PAINT 


There are reasons innumerable why, in any kind of 


paint work, preference should be given to 


DIXON’S 
SILICA-CRAPHITE 
PAINT 


It is equally good for metal or wood. 

It lasts four times as long as other paints. 

It covers more than twice as much surface. 

It is easier to apply than other paints. 

It has no bad odor and won't taint water 

It contains nothing poiseunous and causes no cramps 


or colic in workmen. 
It never fades, but will last ten, fifteen and even twen- | 


ty years. 

it is the most durable, economical and handsome 
paint on the market. 

For Color Cards and Circulars, write 


JOSEPH DIXON CRUCIBLE CO.. Jersey City, N. J. 
gearis! Re Responsive, Durable and Efficient. 


REEVES’’ 






for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery, Printing 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and ali ma- 
chines requiring a chanwe of speed or feed. 
t# Send for handsomely illustrated 
Catalogue “ 8. A.” free. 


REEVES PULLEY CO.. Columbus, ind.. U.S.A. 


:. Experimental & Model Work 


Ot. & advice free. Wm. Gardam & 80n.45-51 Rose St., 


*°-> DEFIANCE OHIO, U.S.A. 
MANUFACTURERS OF SPECIAL 
HINERY 
OKE. WHEEL BEN 
AGON CARRIAGE ‘AFT 


000 WORKING MA 


"LARGEST | LINE IN THE WORLD 
SATISFACTION GUARANTEED 


ARREL-# 








weight and momentum of water af- | 


Free descriptive illustrated catalogue. | 


Variable Speed Counter Shaft | 


against loss by patent suits. bs og —, 
teeand instruments are beth 

WESTERN TELEPHONE CONSTRUCTION co. 

| 250-254 South Clinton St.. Chicago 

Largest Manufacturers of Telephones 

exclusively in the United States. 


| “American-Hunnings”’ 
| TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy | — la 
ordering state length of line, whether 
single line or metallic circuit and number of 
telepbones to be = ononeline. $2" Send 
for catalogue “S.A 

AMERICAN ELECTRIC TELEPHONE CO., 

173 South Canal St., Chicago, Ill. 











Hold Your Scarf_» 


with the Impreved Wash- 
burne Patent Scarf Fast- 
ener. Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mail Hose 
Supporters that do not bind 
the leg nor injure the fabric. 
By mail, 2% cents a pair. Jllus- 
trated Catalogue of these and 
one femics re 
ERIC aN RING co. 

ni” te Waterbury. Conn. 













aut. 


CARDS, etc. 


$5 PRESS is, or small ee Preas 

Ty cooks tng Money 
| nraket or save eae amp alogzue, type, 
paper, etc. THE PRESS Cc oO. Meriden. Conn. 


JUST PUBLISHED. 


‘Mechanical Movements 


POWERS, DEVICES AND APPLIANCES. 


By GARDNER D. HISCOX, M. E. 
Author of “Gas, Gasoline and Oi! Engines.” 


Large 8vo. 402 Pages. 1649 Ilflustrations, 
with Descriptive Text. PRICE, $3.00. 


| A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and explan- 
| atory text. This is a new work on illustrated mechanics, 
| mechanical movements, devices, and appliances, cover- 
| ing nearly the whole range of the practical and inven- 
| tive field, forthe use of Mechanics, Inventors, Engineers, 
Draughtsmen, and all others interested in any way in 


mechanics. 
—SECTIONS.— 


1. Mechanical Powers.- Weizhts, Revolution of 
Forces, Pressures, Levers, Pulleys, Tackle, etc. 

2. Transmission of Power. — Ropes, Beits, Fric- 

4 tion Gear, Spur, Bevel, — ge Gear, etc. 

4. 


Measurement of Po Pressure, 
Weight, Numbers Quantit fies, and AD sw 
Steam Power—Boilers and A ts.— 

Engines, Valves and Valve Gear, Parallel Motion 
Gear, Governors and Engine Devices, Rotary 
ines, Oscillating Engines. 
Steam Appliances. In ——— Steam Pumps, 
Condensers, Separators, ‘ and Vaives. 
Motive Power—Gas and ¢ sasoline Engines. 
— ae Gear and Appliances, Connecting Rods 


nd Heads. 

Hydraulic Power and Devices. Water 
Wheels, Turbines, Governors, Impact Wheels, 
Pumps, Rotary Pumps, Sipbons, ater Lifts, 
Ejectors, Water Rams, Meters, Indicators, Pres- 
sure Regvlators, Valves, Pipe Joints. Filters, ete. 

8. Air Power Appliances.—Wind Mills, Bel- 
lows, Blowers, A T Compressors, Compressed Air 
Tools, Motors, Air Water Lifts, Blow Pipes, ete. 

Electric Power and Construction. Genera- 
tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces, Fans, Search 
Light and Fiectric Appliances. 

Navigation and Reads. Vessels, Sails, Rope 
Krots, Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycies, 
Bicycles, and Motor Adjuncts. 

Gearing.— Racks and Pinions, Spiral, Elliptical, 
and Worm Gear, Differential and Stop otion 
Gear, Fpic ‘yelical and Planetary Trains, * Fergu- 
son's” Parado 

Motion and Devices Contreiting Motion. 
—Ratchets and Pawis, Cams, Cranks. (ntermit- 
tent and Stop Motions, Wipers, Volute Cama, 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope, etc. 

Heretes cal. — Clock and Watch Movements 


13. 
vices. 
14. Min ing. — Quarrying, Ventilation. Piotsting, 
nd Dredgtig Separating, Roasting, 


a 








10. 


| Conveying, 
| Excavating, and Dred 
15 Mili aed Factory A polinnces. Hangers, Shaft 
Bearings, Ball Bearings, mabe, Conpknas, , U Uni- 
versal and Flexible Couplings, bate hes. apase 
| Gears, Shop Tools, Screw ge Hoists 
| Machines, Textile A omenees, 
| Construction and vices.— Mixin, , Testi 
| Stump and Pile Pulling, Tackle Hooks, Pile 
Driving, Dumping Cars, Stone Grips, Derricks, 
| Conveyor, Timber Splicing, Roof and Bridge 
me Sespqasion ridess. Net Ral Sinan 
raughtin evices. aralle! Rules, 
| Delineats 4 Trammels, Ellipsograp»s, Panto- 


| pha. ete. 
18. Mincellaneeus Devices. — Animal Power, 
| Sheep Shears, Movements and Devices Eleva- 
tors, Cranes, Sewing, pypewriting. and Printing 
Machines, Railway Devices, ucks, Brakes, 
Turntables, Locomotives, Gas. Gas Furnaces, 
} Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, etc. 
*.* Copies prepaid to any address on receipt of price. 
to Send for Descriptive Circular. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFPICE, 
361 BROADWAY, NEW YORK, 




















“EPTEMBER 16 


» 1599. 


Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS . > * oes 
810 Wainut St., Philadelphia, Pa., si 

tc? Our New and Revised Catalogue of oes and 

Scientific Books, #2 es, Svo.. complete to Apri) 1, 189%, 

and our other Catalogues and ( irculars, the whole 

covering every branch of Science applied to the ~ pe 

sent free and free of p stage t any one in any part uf 


the wurid who will furnish his address. 
ricultural Pursuits forProfit ana 


The: Progress should subscribe for 


RG AGRI- 
IT WILL AID ANY 
met 
GOOD FARMER 
AND MAKE HIM U RAL 
MONEY. I 
It is for the busy,practical,working farmer; of aA. 
it is their paper and claims their support. 
OUR LITERARY AIM is tosupply a paper forthe 
farmers containing,in con. 
densed and readable form, the most timely ana valua- 
bie @ssays, suggestions and records of experience 
which appear in the world of agricultural literature; 
besides giving, editorially, sound, practical, timely ad- 
vice on all subjects pertaining to their business, 
Regular subscription price 50 cents: 35 cents when 
paid in advance. Circulation 200,000 copies monthly 
penetrating every | oe ao | in the U. &. and 
Canada. Sample copy y ents wanted. Write 


AGRICULTURAL EPI EPITOMIST: ind NAPOLIS, INDIANA 


SEND 1 FIFTEEN CENTS 
for Three Months’ Trial Subscription to 


“THE BOOK-KEEPER ”’ 


A handsome 200 page magazine for Book-keepers, 
Cashiers aod Business Men. at wil! teach you Book 
keeping, Shorthand, Penmans ship, Law, Short Cuts, 
Corporation Accounting, Banking, Business Pointers, 
Amusiug Arithmetic Lightning Calculations, etc. 
$1.00 | Employers Need It to simplify expenses. 
a year) ao oyes Need It to increase salary, 
THE B KKEEPER CO +7 tds 
SB Bunt Block, Detroit, Mich 

_ "This beats .W nd, Steam, or Horse Fewer 
We offer the WE uel thé 244 actual horse power 


GAS ENGINE 


tor @150, less 10 per cent discount for cash Built 
on interchangeabie plan. Built of best material 
Made ip lots of 1 therefore we can make the price 
Boxed for shipment. weight s00 ibs. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4 to 3 b. p 





Farmer who is interested in Ag 





E. H. Beach, Editor 












&a 
o® WEBSTER MFG. CO., 

$ 1074 West 15th St.. Chicago. 
36 Eastern Bench 35.D Dey Street, New York Cit 
Se Southern Agents Boland & Gachwind Co., Ltd., 
Ss So. Peter and Lafayette Sts.. New Orleans, 


Olds Engines 


in small sizes need 
no gasoline con- 
nectivns, they are 
all waite, bo sepa- 
rate reservoir, a 
ayer supply 
is in air-tight base 

Olds Engines are 
the simplest and 

surest. 


Olds ‘Gasotine Engine V Works, Box 415, Lansing, M Mich 


“WOLVERINE” GAS »¥° GASOLINE 
ENGINES. STATIONA 


sand ARINE. 

Tbe “ Wolverine ” is the oniy re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
heen engineer Abso- 
tutely safe. Manufact’d by 


WOLVERINE MOTOR WORKS. 


o tree 
GRAND RAPIDS,. | MICH. 


GAS ENGINE 
IGNITER 


Complete =~ spark coil, 








$11.0. The Best Thing 
ov the market. Send f 
catalogue 


The Carlisle & Finch Co., 
Sixth St., Cincinnati, 0 


IGNITION OF GAS or GASOLINE 
ENGINES 


solved by tbe use of our Dynamos 
Types KandS. Wei ht of Type R 
Bl Speed, 400R. P.M. Type 8 
for matonasy work; weibt 47 
Ibs., speed 1,400 R. P. M., height 10 
incbes. = 8 ark coil required —_ 
either. Se stamp for i 

alogue ELB RIDGE LECTRICAL 
MFG co., Elbridge, N. Y., U.S. A. 


VOLNEY W. MASON& CO, 


Friction Pulleys, Stutohes & Elevators 
PROVIDENCE R. 


THIS BIG CLOCK 


is suitable for Hotels, Stores, Col- 





















leges, Schools, Raitway Stations, 
Lo ge Rooms, Factories, Offices, 
etc. It is asuperb timepiece and is 


sold at a much lower price than any 

large dial clock ever before produc- 

We also make Time Stamps and 
Advertising Clocks. 

CR Write for circulars ana 
Baird-Chandler Cleck 

137 Clinton 8t., C bicago. 


N. Y. Camera EXcHanee. 


50% Saved on all makes of Cameras 
Headquarters for Buying, Seiling 
and Exchanging Cameras or Lenses 
Large assortment aiwavs on hand 
Developung, Printing, etc. 
Photo supplies of every description 
at lowest prices. 
[2 Sena Xx. stamp for bargain 


list. Address 
NEW YORK 


yrices 
‘Oss 














N. . ¥. CAMERA EXCHANGS. 43 Fulton St. 








FOLMER: SCHWING MFG CO 














Typewriting machine type cleaner, M. G. West 
| Umbrella. KE. A. de & Biaggi 
U pholsterer’s form, T. Swan 
Valve, E. Monnier 
Valve, air compressor, J. Hemphill 
Valve device, J. Kelly 
Valve, engine reversing. G. Gilmore 
Vapor burning apparatus, A. Kitson 682,492, 





Scientific 


American, 





tg! 








Shipping box. 0. C. Fenlason.,...... occceccccssccsccs O82,545 
Shovel. See Steam shovel. 
Shutter worker, 3. L. Powell...... «sense 682,365 
Sieve for separators, fanning milis, “ete., 4 
Si ottel nttnesdendesddpadanencsncoigabes on eevee 682,562 
Sifter, ash, L. EB. Pulsifer.............. 62, 
u 





Sign, J. L. Dawes. . 

Signal post, bracket, J. 8. Hobson 
Sink door opener, automatic, L. ». Safford... 
Siphon filling Arh Weber. as ie oabenie 
Skirt binder, ber 

Skirt y & . A. Dunbar.. 

Skirt, eye ing, K. Skelton ; 
Slide rest, revolving, M. Berger. > 
Shding gate and pulley attachment. ’M. G. House & 
Smoke nd neeate bo P .* K. H. Burns.... t 

er, 









Spool and needle Sees 2sgues be 
Spraying plants, K. fF. La nets . é oot cheer 
Spring motor, L. King. SeUbe c sebboe ccssashe cddage i 


Stacker, straw, Ul. Stein....... 
Stamp handle, H. A. Alm 

pei | machine, M. EF. Biersach 
Staples, hand seat for eenene. B. F. Kernodile.. 
Steam boiler, C. Pec 
Steam boiler. J. Semannian 
Steam boiler and furnace, 
Steam engine. J.C. Dean 
Steam shovel, A. W. Robinson 

Stone, artificial, A. H. Van der Vijgh et al 
Stools, chairs. etec., support for, 8 sunwe.. 
Stove, gas, E. J i bbach ‘ 
Suspending device. J. KR. Farmer 


a2, 48 
be 1 


H. Barton 





Suspension apparatus, A. Kitson...... 682,500 
Switch. See Kailway switch. 
Telephone number and address annunciator, W. 
yalsh 632,297 
Telephone switchboard and circuits, Wales & 
Waterson 6 


Telephone transmitter, T. Lidberg.. “ 
Thawing frozen ground, opus for. J. White- 
ead ° 
Thill coupling, G. W. Davis... 
Threshing machine, G. Martel. . 
Ticket case, L. J. Blades ne 
Tire puncture closure, pneumatic, > 
son on hawt 
Tire, vehicle, T. D. Stewart 
‘Tobacco pipe. R. Hall 
Tobacco pipe cleaner. J. Craig, Jr 
Tool stock, W. Riomdoiéer 
Trace holder, 5 . V ynkoop 
Transom lifter, Giewent & Wisniewski... 
Trap. See Insect trap. Fly trap. Gully trap. 
Trolley catcher. P. D. Millo tS 2 
Trolley wheel, BE. R. Stilwell 
Truck, maximum traction, C 
Truck transom, J. Player 
Tube. See Vaporizing tube. 
Tube bending machine, J. W. Bragger. 
Type, printing, E _~ 
Typewriting machine, R. 
Typewriting machine, Fisher 
Typewriting machine support, R. J 





W. Samp- 
eavenadin 6 





-) 6U.614 | 
652 326 | 


F. Uebelacker. 


Fisher 
& Lag inke 
Fisher 





Vapor tube cleaner, A Kitson 
y - Orizing tube, A. Kitson 

icle, motor driven, C. T. B. Sangster 
Vonicle or truck side frame, F. 8. Seagrave 
Vehicle, self-propelling, R. H. Plass 
Vehicle, water, D. Oltmann 
Vehicle wheel, H. A. House, Jr.. 
Vending apparatus, M. 8. Cody 
Ventilating system. A. Miller 
Vertical boiler, J. B. Scranton 
Vise, P. Theadore 
Wagon cover, L. N. Leonard . 
Washing machine, J. H. Vickars 
Water closet. G. Biebuyck.......... 
Weather shield, E. H. West 
Weather strip, B. F. Higgins 


682,495, 








Weighing machine, F. A. Ric horde 632,659, 
Weighing machine, automatic, H. Cooley 
Weighing machine, automatic, Ww. Seward.. 
Well drilling machinery. C. F. Rigby 
Well drilling tool wrench, C. L. Dunham i 
heel. See Car wheel. Trolley wheel. Vehicle 
wheel. 
W hee! for cycles, etc.. F. W. Jones................. 632.574 
Wire splicer, C. G. Davis . ~.--» G32,446 
Wood, producing imitation carvings in, J. H 
eiss gpence sas : 632,435 
Wrench. See Nut wrench. Pipe wrench. 
Wrench, Wilheim & Louder esas 682,610 
Wringer. See Mop wringer. 
Wristband qnstng and ang machine, J. 
UG) «6 ban WebAd vs thesis de <sccenees 632,308 
DESIGNS. 
Chairs or cradles, rocker cushion for rocking, J 
M. Martin 31,493 
Crankshaft sleeve, L. P Hialiaday.. <a 
Dental elevator, X. Dodel... 31,44 
Drainer, C. Haynes............. 31,491 | 
Electrode, A. D Scott 31,495 
Fodder cutter fan c asing and frame, J. Dick. $1,480 
Heel, boot or shoe, C. Rystrom 31497 
Hinge, H. T. Sees ake . 31,488 
Monument die, H. Young ‘ boys 31,496 | 
Plowshare, J ‘i LAL eneehs - $1,400 
Sprinkler, J. H. Rhodes $1,485 
Tool member, Francis & Griffith $1. AST 
Wrench jaw, J. W. Broas m ‘ 31,486 





TRADE MARKS. 


Alimentary and Sotetio products, certain named, 


Maggi Food Work 3.458 
Beer, lager, Milwaukee- Waukesha Sevwing ‘ Com 
any 4M 
Beer, rvot, H. E. Pure $8445 
Cement, Portland C peeiseiied Saturn.. 33,446 
Ciwars. H. Nitazsche 33,437 
Com controlled mechanism, Caille-Scbiemer Com- 
pany 33.447 
Dairy products. certain named, Borden Con- 


densed Milk Company os 
Fiour, wheat, Excelsior Mill Company.. 
Fiour, wheat, Phoenix Flour Mill 








Lamp wicks, A. J. Chevalier . BABS 
Leathers, light weight, H. A. &C. E. “ Lappe.. 33.435 | 
Lithia spring water, Virginia Mineral Springs 

Company e 33.445 | 
Sheetings, Pelzer Manufacturing C ompany. 33 44 
Stone, artificial, C. Dorr & Company 33449 
Tin and terne plates, Chas. A. Conklin Manufac 

turing Company. 35,448 
Tobacco, certain named articles of manufactured, 

Sanatel Tobacco C ompany. osevece 88.442 
Toilet articles, certain named, V. Klotz............ 33,436 


LABELS 


“Cough and Lung Balsam,” fora medicine, J. J 
sezate. : atin . 
Hippolin, * for a veterinary “remedy. Standard 
Veterinary Oil Manufacturing Company 11 
‘ Kreso-Napthol,” for a disinfectant, E. 8. Latta... 7.1! 
*’ Manna,” for a medicine, M. W. Logan 7,11 
“ New Peanut Geack,” fora peanut confection, J 





P. Bereolos ab 119 
Peiroco R. R. & Company,” for a medicine, Rein 
| hart, Rogeg & Company 7.11 
“ Pleasant Celery Headache Cure,” for a medicine 
Marvelous Medicine Company - 71 
S. Green’s Compound,” for a medicine, 8. Green.. 7,112 
Trolley Shoe Polish,” for shoe polish, Trolley 
Shoe Polish Company 7.121 
* Ulika Adrian’s Hand Picked | Roasted Coffee, "for 
coffee, G. 8. Adrian. 7,120 | 
- 
PRINTS. 
* J. B. Hair Restorative,” for a aan s restorative, J 
i, GUGM. . con ccrccc covsteckbsusvede 62 
A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 








issued since 1863. will be furnished from this office for 
0 cents. In ordering please state the name and number 
of the patent desired, and remit to Mann & Co.. #l 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named im the fore- 
oing list, provided they are simple. at a cost of $40 each. 
ft comphcaved the cost will 2% a littie more. For full 
address Munn Co., #1 Broadway, New 

ork, Guner foreign pavente may also be ovealned: 





| dress THE AM 





a single copy. or 


MUNN & CO., Publishers, 361 Broadway, New York. 


THE WATCH QUESTION 


Is an important one. 


Time’s measurements must be 


accurate, or they are valueless. 


Ruby 


Jeweled Elgin Watches 





are the highest type of time recorders. 
millions have been 
century since ** Elgins’’ began 


Over eight 


ed in the past thirdofa 
» be. 


prod: 


The World’s Standard, 


Figin watches are sold in all sizes by jgwepere everywhere, 


An Elin watch always has the word * 
the works—fully cuaranteed. 


Eigin’’ engraved on 
Our new booklet, free to all 


wh® write, is of universal interest. 


Elgin National Watch Co., Elgin, Il. 














STEEL § STAMPS LORRI I 








WES PR ES 
ase Wakmanec eSCHWAAB STAMPASEALC 
R MILWAUKEE wis. 


AUTOMATIC ENVELOPE SEALER 


zue machine seals 100 envelopes per minute; 6,000 an 
hour. 
at Washington and various Pension Agencies. 
ed by electric motor or treadle. Goud, reliabie agents 
wanted; none my anes appiy. yy will not 
be noticed pnlesse ass references a Ad- 
ERIC tN SEALING ACHINE 

CO., Ne. 1324 F St., N.W., Washington, D.C. 
Felloe Bending Machine for sale. 
and Sleigh stuf also. Ww. M. Germond, Beriin, 


50 YEARS’ 
EXPERIENCE 


Bends Plow Handles 
Md. 






Trace Marks 
DESIGNS 
CopyRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention ts probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms, $5 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 361 8roaaway. New York 


Branch Office, #25 F St.. Washington, D. C. 






Has been adopted by many of the Departments | 
Operat- | 


WANTED. 
PRACTICAL AND EXPERIENCED MEN, 


temperate and industrious, to fill two positions with the 
| Wpesretenss, viz.: Cost-wurking Clerk, Shop Time-card 
Clerk Apply in own bandwritine, giving references 
and state silary expected. Good waces to the right 
man. The De Laval Separator Co., Poughkeepsie, N. Y 


WA NTED —First class man, not over 45 years of age, 
as Superintendent of an oid established manufacturin 
concern located about fifty (0) miles from New York 
City, employing five hundred (500) peopie engaged in 
brass goods manufacturing. Must understand modern 
factory methods. Apply by letter to Box 773, New York 
WA N T E D One @ to % H. P. Multitubular 
Boiler in first class condition. 
State makers name, age of boiler and price f. v. b, Pough- 
keepsie. Address envelope No. 30, Poughkeepsie, N. Y. 


= 

| 
WANTE 
replying give age and experience. . B., 


iw ANTED—One Pulley Lathe, 
preferably 50 inch Paimetto Fibre Co.. 


MODELS 


EL EC TRIC MOTORS, sma)! power, cheapest sold 
Columbia Mtg. Co., 814 Wainut Street, Philadeipnia, Pa 


PATENT FOR. PALE 
for Ships. FRE reTii, 


MODEL 


& GEAR 


Machinery Salesman to sell for ap old 
established mac ninety manufac turer in 
Box 773, N. Y. 


new or second hand, 
Frecerick, Md 


‘ ieee. 
Chicagc. 


Ustab. 1867 
181 Madison &t. 


for inve ntors. 
SEYL, 


Automatic Pumps 


Bi - 
Somers Point, N 








o S FREE 
IZ UNION ‘MODEL WORKS 
S#@ ‘i93 CLARK CHICAGO 








Holders, catacoaue FREE. 
CRANE BROS, Mirs.Westficid, Mass. 


Umbrella 


— MAC HINES, © grites Engines, Brewe 


nd Bottlers’ Machinery. THE VIL TER 





MEG co., bi Clinton Street, Milwaukee, Wis 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK. sais 
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NOVELTIES B ETC. NEW: OFR STENCH WORKS 100 
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Che Smith Premier Cypewriter Zo. 


PRP PPESEESPSS POPPE SP PS SSPE S PPPS E SEP PEE PET DX 


Our Best Friends 


are the long-time users of Smith Premiers. The 
more hard work turned out, the more apparent 
is Smith Premier durability. 
duced to the minimum. Smith Premier capacity 
for good work all the time is led. 


Catalogue Free, 
Ask for it. 


Repair bills re- 





i) 


GNAEAEAAEEAEAALS 


Syracuse, hn. Ye» a. $. R. 








DON’T BE HARD UP ¥.°%:.; 
Year Easy. 
u Ladies at home or traveling, taking orders, 
a. and selling Prof. Gray’s Piaters. Plates 
Watches, Jeweiry, Tableware, Bicycles, and all 
metal goods. No experience, heavy 
plate, modern methods. We do plating, 
manufacture outfits, all sizes. Only 
outfits complete, all tools, lathes, ma- 
terials, ete., ready for work. Gold 
Silver and Nickel, also Metal 
ll Plating by new dipping process. 
We teach you the art, furnish secrets and —— FR EE. 
Write cours. Testimoniais, samples, etc. FRE 
B. GRAY & CO., PLATING WORKS, 7, CINCINNATE. 0 


YOU CAN MAKE $100. A WEEK ' 
QWN YOUR OWN SHOW COMPLETE Outrir- 3 100 






GREAT PASSIO 
& LUBIN d EsT mer 


DN PLAY 





R PHILADELPHIA PA 





CENTS MAKE $10 DAILY 
selling Neely’ s torilin phote. 
graphs of actual battle scenes FI¢ TING 
THE PHILIPPINES,” 
grapus free Manila, 5x8 inches. 
SESSION * the best collection of 160 photographs ot 
the Dewey OR Porto Rico and Cuba. Outfit either 
album, including complete copy free for 1°2 cents, «oin 


A 


160 vivid ce wih a. - 
“OUR NEW POS- 


| or stamps; both albums 20 cents. Order quick, avoiding 


unnecessary correspondence. Money refunded if not 
satisfactory Must be seen to be appreciated. SIX 
MILLION poor. rs sued yearly—Catalogue Free, 
Authors’ a AN CRIPTS den Examined. 
TENNYSON NEELY "ublisher. 


Send us youraddress 


nd we willshow you 
how to make 63 aday 


259 Wabash Ava, Chicago. 114 Fifth Av., New York. 
absolutely sure; we 


de: furnish the w« y: and teach you free; you work in 


he locality where you live. Send us your address and we will 
exploin the business fully; remember we guarantee a clear ore 
fit of $3 for every day's work, absolutely sure, write at onc 
ROYAL MANUFACTURING €O., Box ¢( DETROIT, mK a 








Prices $160 and - Send tor Catalogue. 


-_Plaing lhe New Home 


Anyone contemplating the building of a new home will find the 


Building Edition of the Scientific American 


of peculiar and abserbing interest. Th's beautiful pub! 
issued monthly, and contains practical articles an 
on modern house building, together with a series of 

lates, showing perspective views and floor plans of the 


to-date modern dwellings. estimated cost, etc. A siogle issue of 
this handsome periodica’ is often worth ‘the year’s subscription 


price to the intending builder. Write to-day and send 25 
$2.50 for annual subscription, 


~ PIERCE ENGINE CO.. 


sugeestions 


CAS GASOLINE. EN 


WATER MOTO 


BACKUS WATER MOTOR CO. NEWAR 
¢?” Send for © EL 8 co, pe 


TURBINES oS AT oa hio, L #.§ Ss. %. 


ODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 


Vv. Baillard, 106 Liberty St., New York. 











E. 


GRINDING MILL 


i Eccentric Mill. Address ™ 
| SOS, 2S Redney Street, Brook yn, N.Y. 


‘NOVELTIES & PATENTED ARTICLES 


Manufacture’ by Contract. Punching Dies, Special Ma- 
chinery. KE. Konigsiow & Bro., 181 Seneca St.,Cleveland,O. 


FOR ALL PURPOSES 
Pie's s Pate 











FOR SALE. 


Patent Right No 6166%7. The most 
Gompiete street Sweeper ever aay = 
Gathers and selects the dne from 
ee Dustlees. simple and a 

| A fortune for the ri am mac ore 9 
A ° 


ies Address « DU 
La Harpe St, , Orleans, La. 


-PIORCE TAPOR LAUNCHES 


Stock Sizes M to 22 foot. 











Safe, Reliable and fully guaranteed. 
17 N. 17th Street, Racine, Wis. 


ication is 


splendid 
mort up- 


cents for 











Scientific American, 


189. 
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SEPTEMBEK 79, 
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-BEST BICYCLE BRAKE» 


All cyclists, whatever wheel they ride, should have — 
the Latest and Best Automatic Coaster and 


THE TREBERT BRAKE 


is composed of a friction disk secured to the hub of rear wheel, a clutch on the diek and a 


cluteh on the rear sprocket wheel. Both clutches have inclined surfaces upon whieb balls 
) . » led forward, the balls also move forward and ride up their 
roll. When the bike chain is pulled forwai ) Fre es Teastioctre 


incline. Back pressure to pedals produces reverse motion. 
sY RA SUSE, 


che” Trebert Automatic Coaster and Brake Go. ~* ‘N'Y. 














LATHES Foot, Power ‘ High Grade 


++6 





A MILE A MINUTE ON A 


Tribune «Bicycle! 








4 VEEDER RATCHET COUNTER 


PRICE SS i This counter is of the same size as our nee r cyclometer 2 r bicycles, which it 
° closel resembles. The differential gearing ey in the Syeloupetees re 
- <— a internal ratchet mos ——— FP and c the Fay oan = the a © sh 1. 
ace of the star whee!, is clamped a smal! vperating lever, the arrangem 
b— th that each complete oscillation of the lever moves the right hand index vine 
one figure. The transmitting mechanism between each index ring is such that 
the rings are mechanically locked and cannot get out of position by jarring, por 
ean the record be tampered with except by taking the machine apart. The 
counter will register up to 99,999, when the next stroke will set all the , ores to 





zero ready for repeating, but they cannot be set to zero from any in ediate 
point. They are durable and strong and car be run at a high speed whbout skip- 
ping Th y will be found onpee iaily usetul for use on =— presses, Jooms an 
automatic machinery generally to register number of pieces or quantity of mate- 
rial oroduced. They can also be es for use on Sypowrnete, voting mpenines. | 
or any purpose requiring a smail, light, accurate instrument. Corresp. solicit 


THE VEEDER MFG. CO. 


ounting Machines, Cyclometers for Bicycles, and fine Castings. HARTFORD, CONN., U, S.A. 





trouble, often 
cause accidents. 
Better be on the 
safe side and 
drive a 

es. | Winton 


Motor 
Carriage 


« easily 





Price $1, 000. No Agent You 
can go at whatever speed you like at a 60st Of Jess than 
cent a mile. Clean, comfortable, elegant. Hydro- 

( atalogue for the asking 


Carbon System. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


WOODWORKERS 


are appreciating the 


Charter Gas and 
Gasoline Engine 


reef from nearly every State 
and Territory of the Uniuon, by 


ARTER GAS ER ENGINE co., Box 148, STERLING, ILL. HLL 





be 





addressing 


roe if 
€0 BRAS te entail 


(Ane ot Cares Chee 





MR. BOOKKEEPER, 


i 
do you know what the Comp. | 
tometer ie! It costs you nothing | 
te ind owt it will help you out | 
on that trial balance. fe insu res | 
accuracy . is tr tee as rapid as the | 


FOR SPORTSMEN 


aunting, fishing, camping or yachting 
ground or deck insuring a comfortable bed, free frum 
dampness. “ 
ed in grip 


Send jor Vataiegue 


Tran = sS 
(Louisiana Red Gulf Cypress a 
Speciaity.) 
every purpose. 


Best known for 
Good material 
Correct Workmanship. Low 
Prices Get our Illustrated 
Catalogue. W. E. Caldwell Co. 
223 BE. Main St.. Louisville, bet 


SS 








PERFECTION’ AIR MATTRESS 


PRATT'’S PATENT POSITIVE “DRIVE. 
DRILL CHUCKS. 


Impossibie for Drills to slip when 
held by them. Send 2 cent stamp 
When deflated, rolls smal! and can be pack- | £°F Hlustrated Catalogue. 

Weight 10 to 15'Ibs., according to size THE PRATT CHUCK CO., Frankfort, N. Y., U.S. A. 
ses -_ rd great comfort to invalids and | 

ely used by U.S Government | » 








May be laid on 





These mattress: 
dridden patients. 





and by sportsmen Ge. out the world. Catalogue ) free | | varieties at lowest prices. Best Kailroad | 
Trac k and Wagon or Stock Scales made, 
‘MECHANICAL FABRIC C0., | Also 1000 useful articies, including Safes 
"ei Sewing Machines, Bicycles, Tou'!s, etc. Save 
PROVI DENCE, , te # | Money. Lists Free. CHiCAGo ScAL® Co.. Chieagu. UL 








thousands 


ROCK DRILLS f ve caltin emune 
AIR COMPRESSORS issigin tes Wat oem 


SIMPLEST. MOST EFFICIENT and DURABLE 


@ RAND DRILL CO. 


100 Broadway. wew \ ork. 


Ask our 
let ** 1’ oo the HEINTZ STEAM TRAP. 
WILLIAM S. HAINES CO., 
136 South Foarih St., Philadeiphia, 

















best accountant and reiieves all | 
nervous aad mental strain 


Write for Pamphlet. 
FELT & TARRANT MFG CO. | 


48-64 4.1. mon OF. Crurcaco. 
There is nd ITE bit thé Eastman ROAR. 








Kodak 


Simplicity and Kodak 





SUDEP EEE DODD DEDEDE EOOEE Ep Agate 


Quality created 
standard by which all 
cameras are measured. 


That’s why 
good as a Kodak,’’ 
an inferior camera. 


the clerk says: “It’s as 
when trying to sell 


Kodaks $5.90 to $35.00. rs 





Eastman Kodak Co., 


Eiandot Catalapwe Rochester, 


dealer 


N.Y. 


| P 


f 7 pravr Z. 
SPV CLM eRe 
44 
SUA divi 


(Hl 


Cycle. 


Fits any 
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UL i) 


che NEW YORK UNIVERSITY : 
School of i Applied s Science 


PIERCE WELL ENGINEERING AN! SUPPLY CO. 


MACHINES FOR ROLLING 


Any size up to 1 
long 


i” Send for Circulars or Dewey ) 1 4 and bust 
BLAKE & JOHNSON, from the Battleship. “Melee” 
0. Box 7. 





“Heatenexk a as of appears when eet up on the ditchen 








PPPOE 


“THE LIGHT OF AMERICA” 


for wheelmen is that given by the far-famed 


MASESTIC LAMP 


is the nearest approach to the sun as an artficial light. Always 
steady, clear and white. Easy to charge, easy = operate, 
always dependable. All parts metallic and easy to reach for 
cleaning purposes. A perfect searc nitaet for TWO feet ahead. 
Strongly, durably, neatly made. Best reflectors. Convex front 
inches. Burns 4 hours. 


glass. 2% in. thick. Height of lamp 7 
Brass fittings, hanger of tough steel. regular commercial 
7 carbide of any kind. [2 Send for free illustrated catalog “S.A.” 


Factories and 
EDWARD MILLER & CO. Sicccs.2°° Meriden, Conn. 
STURES: 2 & D West Broadway, New York. 63 Pear! &t., BosToN. 
Manufacturers of ** Royal ’’ Bells and ** Everlit’’ Oii Lamps. 
| He 


——— 





1 899 - 1 900. 
Departmenss of Civil, Mechani- 
Cc cal Engineering and 
Ttduscriat h. hemistry. 
dress for Circulars, 
OFFIC e “OF 
University Heights, N. Y. City. 





'd | ¢ best and fastest wheel in the world. 


illustrated 312-page Catalogue free 


UU 


ll 













Yes even in lees than a minute was the 
time made by C. Murphy on a Trib 
Streak, Model by a locomotive. No bicycle 
has ever been ridden as fast as a Tribune. It is the 


| te” Write for Catalogue. 


The Black Mfg. Go., Erie, Pa. 





le 
‘WOODWORKING MACHINERY. <> 


| For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vebicie, 
Wheel and Spoke Makers, etc. 

G2 Correspondence Solicited. 








to manufacturers and foremen. 
THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Oxnio. 


if you want the best CHUCKS, buy Westcott’s 


Little Giant Double Grip 
Drill i Chucks Lisle Giant 









Combination 
Lathe Chucks, Geared 
| Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Inde og Lathe Chucks. M SA 


t Co, ) 
Ask ir catalogue ‘in English, Fi French Shenae or os 
aeruia PRIZE AT COLUMBIAN EXPOSITION, 1598. 








TRADE MARK 


‘cr 
PecamoiD”’ 
ALUMINUM PAINT. 


Latest apptiention of Aluminum. Looks like Frosted 
sliver. ashable. Untarnishable, Water, Oi] and 


Weeipangenet Durable, Easily App plied. Bayetes, 
Yachts, ators, Pipes, Metal Wor Machine - 
names, Motors. Apparatus, Arc Lamps, Sockets, - 
ets, Cars, Statrons, General ration, ete. Sample 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID C9., 339 B’ way, New York. 


'Reisch’s Foot Power 


KNIFE SHARPENER and TOOL G 

| 2,000 revolutions or 4,500 feet per _ 
A bandy machine for aaa Repa 

| Shops, Machine Sho; Mills, Fac’ od 


ete. Height of mac ine, 3 feet ; size of 
emery wheel, 6x1 in. 


Machine sent on approval to respon- 
sible parties. 
S@™ Send for Cireular and Prices. 
BUFFALO EMERY WHEEL CO.. 
No. 10 Lock St., Buffalo, N.Y. 








Why Pay Freight on Water ? 


Edison’s Ink Concentrates. 


sé 
The Wizard’s Powder.’’ 
Fifty per cent. chea = and fifty per cent. better than 
other inks. These tablets (each make 1 oz.) dissolved 
in water produce a ret class blue black writing fluid 
that cannot be removed with chemicals and takes good 
copy. Agents send 10 cents for enough to make 3 oz. 








=~ % 
§*, Acetylene Burners. 
D. M. Steward’s Patent for House 
Lighting and Bicycle Lanterns. 
State Line Talc Co., Chattanooga, Tenn. 





Wells, Oil and Gas Wells drilled | 

by contrac t toany depth from 

to 00 feet. We also manufac- 

ture and furnish everything re- eee 

quired to drill and complete 
9990000900900 0O0 

Machines for 100 to 1200 feet.| @ 

Write us stating exactly what io" 


same. Portable Horse Power 
and Mounted Steam Drilling 
c) 
is required and send for illus- ° 
trated catalogue Address ° 
° 





16 Lingniy STREET, NEW Yous, U.S. A. 


justable incline Level, a fixed Level,@® 

$ and’ a Plumb Shows incline by Wa, or less, wile 

3 in. to the foot. A longitudinal groove in seat of$ 
frame adapts it to rest on pipe or shaft. a0 S 

@ ™. with plain glass, $3.00: nw ground gl 

4 weet a Fi THE to. &. 

7” 


ne 
0 Sone thol, 
oni Abel shane, UR A. @ 


Poesoocesces 





SCREW 
THREADS. 


diameter, 3 
Four sizes of machines 








Watch Charm has gold plate rim. U.S 
Government certificate Spoatemanles 
each article, 25 cents each, postpaid. 
Money refunded if ot t satisfactory. 
: POLL MFG. CO,, hk 
‘a vane, New ° 
Sole Man u'r 0, Maine Steel Novelties. 


JESSOP'S STEELE 


Waterbury, Conn 


¥8u USE GRINDSTONES 9 


sO, We Cun suppry you. Ali sizes 
} AB. d and unmounted, always 
kept in stock. Rememoer, we make a 








specialtyof selecting stones for all spe- 
z isk for catalogue 


cial purposes. J2 
The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


me a HEATENCOOK 2am! 


HOUSE HEATING FROM 


THE KITCHEN FIRE BY HOT WATER. 


The “ Heatencook"” Rarge is a Combine 
Water Heater. It is unequaled asa cde Rie ae 
to perfection. The range is made in the most substantial manner ‘and | is 
finished in first-class style. It is not an ordinary range with an attach- 
ment, but is designed especially as a heater and cooki stove combined. 
It weighs 2000 Ibs. and is six feet high. An adjustable fire pot is vided 
for summer or winter use. It is perfect in all respects, and is ed by 
several patents. The house is heated by y hot water latore are 
placed in the different rooms and connected to * Heatencouk " by flow 
and return pipes. In summer time the —~ Ld, remain full of water. the 
cireulation of water being stopped b qosas J valves attached to each 
radiator, the radiators remaining cold. The eatencook ” eto es 
heat an entire house of moderate size ‘only one in in the house. 
of hot water for bath and kiteben sink. Very economical At, The 
* Heatencook ” has been in use for five years. 
omen Ht te just 


R TOOLS SAWS ETC 
JOHN 





ww JESSO ; 2 9 T. NEW YORK 














what you want. Send for 








Get proposition, make an ink route. 
EDISON CHEMICAL CO., P. 0. Box 2397, NEW YORK. 





Modern Surveying and Engineering 
‘STRUtVWENTS 

. » . ‘ 

C.L. BERGER & SONS, 7 Province Court 


Experimental Science 


By GEU. M. HOPKINS. 
20th Edition Revised and Enlarged. 
914 Pages, 820 Illustrations. 
Price $4.00 in cloth; $6.00 in halt morocco, postpaid 


THIS is a book full of 
interest and value for 
Teachers, Studentsa, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives young and 
old something worthy 
of thought. It has in- 
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